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MICHAEL ORWIN'S ZX81 CASSETTES 

THE BEST SOFTWARE (BY VARIOUS AUTHORS) AT LOW PRICES 



QUOTES 

'Mi chael 0 rwi n ' s £5 Casse tte Two is vs ry good value. 
It contains 10 stolid well designed games which work, offer 
plenty of variety and choice, and are fun. rr 

From the ZX Software review in 

Your Computer, May '82 issue. 

"I had your Invaders/ React cassette ... I was 
delighted with this first cassette." 

P. Rubython, London NW10 

"I have been intending to write to you for some days 
to say how much I enjoy the games on 'Cassette One' 
which you supplied me with earlier this month/' 

E,hL ( London SW4 

. . I previously bought your Cassette One and 
consider it to be good value for money!" 

Richard Ross- Lang I ay 
Managing Director 
Mine of Information Ltd. 



1 

{eleven Ik programs) 

machine code; 

React, Invaders, Phantom aliens, Maze of death, Planet 

lander, Bouncing letters, Bug splat, 

Basic: 

I Ching, Mastermind, Robots, Basic Hangman. PLUS 
Large screen versions of Invaders and Maze of Death, 
Ready for when you get 16k + 
Cassette One costs £3,80 



CASSETTE 2 

Ten games in Basic for 16k ZX81 

Cassette Two contains Reversi, Awari H Laser Bases, Word 
Mastermind, Rectangles, Crash, Roulette, Pontoon, 
Penny Shoot and Gun Command. 
Cassette Two costs £5. 




CASSETTE 3 
8 programs for 16k ZX81 

STARSHIP TROJAN 

Repair your Starship before 
disaster strikes, Hazards include 
asphyxiation, radiation, escaped 
biological specimens and plunging 
into a Supernova, 

STARTREK This version of the well known space 
adventure game features variable Klingon mobillity, and 
graphic photon torpedo tracking. 
PRINCESS OF KRAAL An adventure game. 
BATTLE Strategy game for 1 to 4 players. 
KALABRIASZ World's silliest card game, full of pointless 
complicated rules. 

CUBE Rubfk Cube simulator, with lots of functions 
including Backstep\ 

SECRET MESSAGES This message coding program is 
very txlp qexi jf, 

MARTIAN CRICKET A simple but addictive game 
(totalfy unlike Earth cricket) in machine code, The speed is 
variable, and its top speed is very fast. 
Cassette 3 costs £5. 



CASSETTE 4 



S games for 16k ZXS1 



ZX-SCRAMBLE (machine code) with 3 stages. 

Bomb and shoot your way through the fortified caves. 






GUN FIGHT 

(machine code) 



•i 



INVADERS 
{machine code} 
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STORE 



GALAXY INVADERS (machine code) 

Fleets of swooping and diving alien craft to fight off, 
SNAKEBITE (machine code} 

Eat the snake before it eats you. Variable speed, 
(very fast at top speed). 
LIFE (machine code) 

A ZX81 versfon of the well known game. 

3D TIC-TAC-TOE (Basic) 

Played on a 4 x 4 x 4 board, this is a game for the 
brain, it is very hard to beat the computer at ft* 

7 of the 8 games are in machine code, because this is much faster than Basic. (Some 
of these games were previously available from J. Steadman), Cassette 4 costs £5, 
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Recorded on quality cassettes , sent by first class post, from: 
Michael Grwin, Dept. SU, 26 Brownlow Rd., Willssden, London NW1U9QL (mail order only please) 
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Tonight on your Spectrum 




Meet an invader up close! 

And play Adventure, Chess or any of 26 more 
programs, plus tips and hints, all in book OVER THE 

5PECTRUM£G.95, 




Hop your way through the night! 

This is the way to learn SPECTRUM machine language 

FOR THE ABSOLUTE BEGINNER. Includes entire 
original FREEWAY game. Great book value at £6. 9 5. 



SPECTRUM 

Programs from books now available on cassette 
All the programs from the Over The Spectrum 
book! cassette 1 includes Lunar Lander, 3D- 
Mazernan, Chess and 7 more ; cassette 2 has 9 
programs including utilities, Eliminator, Freeway 
Frog and a full scale Adventure. Cassette 3 
includes Sales Analysis, Payroll, Spectrum lit 
voders, Meteor Storm plus 5 others. 
Over The Spectrum Cassette i £5.95 
over The spectrum Cassette 2 £5.95 
Over The Spectrum Cassette 3 £5,95 



programs from Spectrum Machine 

£5.95 




Can You Survive Penetrator? 

Penetrator is the most amazing and sophisticated 
arcade game yet devised for the 4SK Spectrum 
with features never seen before! 
Cassette £6.95. 




Talk to your Spectrum! 

Why is this man smiling? You will too when you read 

Dr. Logan's book UNDERSTANDING YOUR SPECTRUM. 
The definitive guide for only £7.95. 



Unconditional Guarantee 

All Melbourne House cassette software is supplied on nigh quality cassettes 
with attractive inserts. Full instructions are provided and tne cassettes are 

unconditionally guaranteed against malfunction. 



Orders to: 

Melbourne House Publishers 

131 Trafalgar Road, Greenwich, London SE10. 
Correspondence to : ClebeCottage, Station Road r Cnedding 
ton, Leighton Buzzard, BEDSLU7 7NA. 
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NEWS 




During the last year there has been vast chang 
in the world of Sinclair computers. 
The launching of the Spectrum 
at Earls Court Computer Fair in April 

was perhaps the major event 
but we find that there were many other 

interesting items. 



Home computers 
4 are here to stay 9 



IF ANYONE had lingering doubts 
that home computers, and 
particularly ZX computers, were 
here to stay t the television news 
report in September of the Prime 
Minister demonstrating a Spectrum 
to her Japanese counterpart must 
have dispelled them for good, 
Information Technology Year, 
perhaps, but if it was anyone's year 
it was surely the year of Clive 
Sinclair. The year 1980 was the 
beginning of the ZX phenomenon 
and 1961 its consolidation* Now 
1982 has been the year of a ZX 
explosion, The ZX-80 was one of the 
most popular computers ever but it 
was eclipsed by the meteoric rise of 
the ZX-81, sales of which by this 
year had topped the half-million 
mark* The Spectrum could do even 
better- 
In the same period, a minor 
industry of independent producers 
has grown around Sinclair 
products, offering unrivalled 
support and expansion for the 
machines. An aval ance of hardware 
and soflware, books and magazines 
has poured out, sometimes from the 
least-expected places the length 
and breadth of the country, At a 
time when British industry in 
general has languished in the grip of 
the worst recession since the 1930s, 
in this area at least business has 
been booming. 

Sinclair Research reported a 
turnover of £30 million at the end of 
the last financial year, with record 
profit, attributable mostly to its 
computer business- In the short time 
since he launched the ZX-81, Clive 
Sinclair has become a million- 
aire. 

It became clear more than a year 
ago that as a computer 
manufacturer Sinclair had very 
definitely arrived. The agreement 
he signed late in 1981 with the 
Japanese company, Matsushita, to 
export computers to Japan really set 
the seal on it. One of the most 
dramatic demonstrations of the 
popularity of I ho machines was the 
ZX Microfair in January, when a 
fairly modest exhibition of Sinclair 
software and add-ons was besieged 



by thousands of ZX enthusiasts who 
packed London's Central Hall t after 
waiting up to two hours to get in T and 
bought almost everything in sight. 

Many of the 60 or so exhibitors 
were unable to cope with demand 
and found I hat ihey sold faster than 
they could take in additional 
supplies, 

The continuing high demand for 
Sinclair-related products has led to 
a rapid expansion in the ZX add-on 
industry in the last 12 months. The 
few dozen firms of last year has 
grown to several hundred, with new 
companies and products appearing 
almost every week. Many of the 
firms began modestly aft part-time^ 
one-man businesses operating from 
a back room — some are still doing 
so — but have gone on to become 
ful I- 1 i m e pro f ess ion al comp ani e s 
with a large turnover and exporting 
widely overseas. 

Established companies, too, have 
been entering the market during the 
year, as the potential of the large ZX 
populace has become clearer, With 
the bigger number of suppliers, 
there is a much wider choice of 
products and users can be more dis- 
criminating, 

Keyboards or additional memory, 

Mike fohnslon, ormmspr nf ZX-Micro/oirs. 




for example, are available in 
different quality, size and type and 
the buyer has the choice of up to a 
dozen suppliers, With sof tware, too, 
there has been a marked increase in 
quality compared to the early days, 
when users were desperate to buy 
anything al all which would run on 
their micros. Some of the machine 
code games programs written for 
ttiR ZX-81 and Spectrum can rival 
offerings for much more expensive 
machines. 

If Sinclair had done no more than 
continue to produce the ZX-81 he 
would have prospered but in April 
he surprised us all once again, After 
months of rumour and speculation 
— and not a few enigmatic 
comments from Sinclair himself — 
the Spectrum was launched, to the 
delight of ZX fans and the 
annoyance of recent ZX-81 buyers. 

The machine was certainly 
impressive, Sinclair was at his most 
avuncular at the preview and he 
introduced the features of the 
machine — extended Basic, colour, 
sound, high-resolution, networking 
and discs with all the aplomb of a 
conjurer pulling live rabbits from a 
hat The assembled journalists, who 
are not normally impressed by such 
displays, applaudedn One editor 
went so far as to order a machine on 
the spot — an extremely wise move 
as it later proved. 

Many people had expected that 
the ZX-Bl would be superseded by 
the new machine. Instead, the 
manufacturer announced a new 
range of software support and a 
reduction in the price of the 16K 
RAM pack already undercut by 
competing products — to maintain a 
differential price from the 
Spectrum, That meant a price 
difference of only £25 between a 
16K ZX-81 and a 16K Spectrum, 
which need not seem a great deal T in 
view of the greatly-enhanced 
capabilities of the new machine, 
That fact did not escape the public, 
it seems, and there we re reports of a 
fall in ZX-81 sales. Certainly the 
independent producers noticed a 
distinct chill after April and orders 
began to sag alarmingly for 
software and hardware for the ZX- 
81, 

Meanwhile* after an extremely 
promising start, the Spectrum went 
into a nose-dive. Customers who had 
ordered in April found thai the 
promised four-week delivery 




Clave Sinclair (jt the big €Vf?ni of the year 

became eight or 10 weeks. Those > it 
proved were the lucky ones. For 
others, the weeks became months 
before they received delivery. In 
August the company announced a 
12-week delay in delivery and was 
later under fire from the 
Advertising Standards Authority 
for continuing to include the 26-day 
delivery in its advertisements. Most 
of l he problems were with the 48K 
machine, which most people were 
ordering. 

By September only about 25 P 000 
of an estimated 40.000 orders had 
been completed. Earlier Sinclair 
had taken the unusual step of 
writing to purchasers offering a £10 
voucher, a free demonstration 
cassette, and an apology for the 
delay. Alternatively they could have 
a refund. 

The company certainly had 
problems; apart from the huge 
demand for the Spectrum p there 
were timing problems with the 
original design shortly before the 
first orders were to be despatched. 
Later, there were more problems 
with the re-designed board and a 
high failure rate on the production 
line. In addition, the factory 
producing the machines was 
reported at one point to have closed 
for a thro o-week annual holiday. 

Sadly, none of that was too great a 
surprise to anyone who had 
experienced similar delays withZX- 
80, ZX-81 and ZX printers. Inevi- 
tably there are delays with produc- 
tion of a new and particularly a 



high-technology product but would 
it be impossible to produce a few 
before announcing them? It is 
perhaps a little unfair to single out 
Sinclair in this respect, despite the 
blood-lust engendered in some 
people by a three-month wait for 
such a desirable abject. Would-be 
purchasers of some other systems 
have waited as long, or even longer. 

In the late summer and autumn a 
large number of cheap — i.e., less 
than £200 — colour computers, 
many intended for the same market, 
appeared or were announced, not lo 
mention those companies which 
discovered suddenly that they can 
sell their products for £200 less 
since the Spectrum appeared, 

Sinclair will probably not worry 
too much about announcements — 
the usual rule of thumb is to add six 
months to projected dates — but the 
fact remains that the existing 
competition is hot on his heels- All of 
which should be good news for the 
consumer, who can perhaps expect 
an improved standard of service as 
a result. 

The delay in Spectrum deliveries 
failed to deter the independents, 
who had already decided that the 
Spectrum would be a winner and 
proceeded to produce an impressive 
selection of arcade games, 
disassemblers, utility routines, as 
well as hardware add-ons — 
amplifiers, RAM f I/O ports — within 
two months of the launch. 

Whatever temporary setback the 
ZX-81 may have had in the U.K., 



however, it appears to be taking the 
nest of the world by storm, As well 
as the Japanese and now the 
European distribution, the company 
signed a mulual technology 
agreement in March with Timex, an 
American firm, which manufactures 
the U.K. ZX machines for Sinclair. 

Timex launched a ZX-81 look- 
alike this autumn in the Sta les as the 
first fruit of the agreement. The new 
micro is called the Timex Sinclair 
1000 and is being distributed 
through the company's numerous 
retail outlets in the U.S. It is re- 
ported to be breaking sales records, 

At homo, Sinclair has broken 
more new ground with the 
acceptance this summer of the 
Spectrum for the Government 
Micros in Prima ri en scheme. The 
scheme provides grants towards the 
purchase of selected microcom- 
puters for use in primary schools. 
Sinclair Research is offering 
additional benefits to schools which 
choose the Spectrum — a ZX printer 
and vouchers, exchangeable for 
more ZX product as well as the 
educational language, Logo, 

Tf much of the foregoing is new to 
you, may have missed one 
significant event this year, which 
modestly we have omitted so far — 
the appearance in March of 
Britain's first exclusively ZX 
magazine, Sinclair User, and its 
sister publication, Sinclair 
Programs, joined lately by the 
magazine for the hardware 
enthusiast, Sinclair Projects, Since 
September, Sinclair User has also 
incorporated Spectrum User, 

One major change noticeable 
during the year is the appearance of 
the ZX^B l in high street stores, It has 
been available in one major chain 
store for more than a year but since 
August — when Prism Mi crop re- 
duces took over part of the retail dis- 
tribution — it has appeared in many 
more outlets. 

The combination of instant 
availability and low price should 
prove irresistible. Sinclair has 
already claimed a 500 percent 
increase in sales since the price was 
reduced, which could be very good 
or very bad, since we do not know T 
what the 500 percent is on. In any 
evetnt, there is considerable life left 
in the ZX-81 and with the range of 
hardware and software support 
available for it, it looks like being 
with us for the foreseeable future. 
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SPECTRUM COMES TO LIFE ! 

ABBEX 

THE GAMES PEOPLE 



SPOOKYMAN 




EAT THE PILLS AND KEEP AWAY FROM 
THE GHOSTS. EAT THE VITAMINS AND 
CHASE THE GHOSTS. FULL MACHINE 
CODE ARCADE ACTION AND SOUND. 
DESIGNED TO MAKE YOUR ADRENALINE 
RUN HIGH. PRICE £4.95 



COSMOS 




YOU HAVE THE JOB OF PROTECTING A 
CONVOY FROM ALIENS AND METEOR 
STORMS. WATCH OUT FOR THE SPACE 
MINES AS YOU PLAY THIS AMAZING 
MACHINE CODE ARCADE ACTION 
SIMULATION PROGRAM. PRICE £4.95 



WRITE OR PHONE FOR LIST OF GAMES FOR 
OTHER COMPUTERS OR JUST MORE GAMES 



ABBEX ELECTRONICS LTD 

20 ASHLEY COURT. GREAT NORTH WAV, LONDON NWS 
Tut; 07 263 T465 

PLEASE COMPLETE IN BLOCK CAPS 

NAME {Mr /Mrs/ Miss! .'. 

ADDRESS - - - » 

I CARD HOLDERS).., - ■ 

POSTCODE - - PHONE NO-,, 



Mak* cheques payable! to ABBEX 
I BrckraC rt'ry cheque f of C 

I wish to pay by □ CHEQUE □ VISA □ ACCESS 
Pli:as* detail iny creditwrd a^c 

NUMBER □□□□□□□□□□□[_'□□□□ 



Pbaise Seflti me the roNowiog 

(Allow 14 days For dei^ery) 

POST BY DEC Bth and receive your order In tlm* Tor 
Christmas 

□ SPOOKYMAN 

PRICE C4.95 

[J COSMOS 

PRICE £4 .95 



SINCLAIR USER 

CLUB 




Having launched Sinclair User with our April 
edition, we thought the next service we should 
offer users of Sinclair computers was a User Club. 

We began in June and it has been 
growing steadily since. 
In this short section we meet the first member, 

who lives in Hull, 
and provide a list of services available, 
as well as some of the special offers 
which have been available 
during the last six months. 




ZX-81 helps at 
work and play 



Perfect add-on 
for the 

Sinclair owner 



AS A SERVICE to 
readers of Sine/air 
User, we set up the 
Sinclair User Club, For £12 
a year we offer members a 
wide range of benefits 
which are not otherwise 
available to all users of 
Sinclair machines. 

They include a 
telephone problem- 
answering service, a bi- 
monthly cassette-based 
newsletter and special dis- 
counts on a wide range of 
software and hardware 
add-ons* 

The telephone service 
permits members to obtain 
expert advice on the use of 
their Sinclair machines 
immediately. The number 
is included in the cassette 
newsletter- 

The cassettes, the first 
of which was sent to 
members in August, con- 
tain a large amount of in- 
formation essential to peo- 
ple who wish to make full 
use of their ZX-81 or Spec- 
trum. The items covered 



include machine code, for 
which a series of articles 
has been written, help 
with queries, programs 
and information about 
club members. 

Each month we arrange 
a special Star Offer, open 
only to members, to allow 
them to lake advantage of 
many of the useful items on 
the market. Discounts 
which we have been able 
to offer during Ihe year in- 
clude 10 percent off the 
cost of the William Stuart 
Systems ZX-81 Music Syn- 
thesiser and all the Thur- 
nall Electronics range of 
hardware and 20 percent 
off the ranges of software 
from J K Greye and 
Micromega. 

To join, complete the 
form on the next page and 
send it with the fee to the 
address shown. It is impor- 
tant that you state 
whether you have a ZX-81 
or a Spectrum, so that we 
can send the correct 
cassette. 



T~IHE first member of 
the Sinclair User 
Club is an en- 
thusiastic Sinclair sup- 
porter. He was one of the 
first to obtain a ZX-81, he 
took a year's subscription 
for Sinclair User as soon as 
it was announced, and was 
among the first to order a 
Spectrum. 

"When Sinclair brought 
out the ZX-80 I decided to 
wait but when the ZX-81 
arrived I put in an order 
straight away'\ said Peter 
Lown, 62 t of Strathmore 
Avenue, Hull T North 
Humberside* He bought it 
with the 16K RAM pack 
and the printer. 

A teleco mmu nic a tions 
manager with a large in- 
ternational company, 
Lown has made full use of 
his system both for work 
and in his hobby of motor 
sport 

1 S I use it to run telephone 
traffic analysis, It is not 
complicated fc just number- 
crunching 1 but there is a 
good deal of work involved 
and it saves me plenty of 
time", he said, 

He has developed a pro- 
gr am to display det ai I s an d 



results of motor rallies. A 
friend has built him a 
regulator for converting 
12V supply to the 9V need- 
ed for the Sinclair to be us- 
ed away from a mains sup- 
ply* 

It had its first showing in 
the Cossack Rally in North 
Humberside. At the start it 
listed details of the com- 
petitors, scrolling them up 
so that all of them could be 
included. At the end it pro- 
vided the results. 

"It took about 25 
minutes to input all the 
figures but we were able to 
do it as the cars arrived, so 
the results were ready 
within two minutes of the 
last competitor finishing, 
which was the time neede d 
to sort through all the in- 
formation/' Lown said* 

He first had contact 
with computers 25 years 
ago and was a founder 
member of the Hull and 
district branch of the 
British Computer Society. 
In those days he was work- 
ing on a National Elliott 
machine which, though 
having the same capacity 
as the ZX-81, was the size 
of "a side of a house +t . 




10 



Britain 

Aylesbury ZX Computer Club: Ken Knight, 22 Mount Street 
Aylesbury (5181 or B308o7)> Meetings: first Wednesday and third 
Thursday of the mouth. 

Doncaster and District Micro Club: John Woods, SO Dundas Road, 
Wheatley h Doncaster DN2 4DR; f0302) 29357, 
Edinburgh ZX Users' Club: J Palmer (031 661 3183) or K Mitchell 
[031 334 3463d). Meetings: second Wednesday of the month at 
CLaremoni Hotel 

EZUG-Educati&oal ZX-WBl Users' Group; Eric Deeson, Highgate 
School P Birmingham Bl2 9DS, 

Furness Computer Club* R J G Wade, 67 Sands Road, Ulverston, 
Cumbria (Ulverton 5506B], Meets every other week on Wednesday 
evenings. 

Glasgow ZX dCUei Users 1 Club: Ian Wntt. 107 Greenwood Road, 
Glarkston, Glasgow G7G 7LW(041 638 1241], Meeting second and 
fourth Monday of each month. 

Ha&&ocfcs ZX Micro User Club, Sussex: Paul King (Hassocks 4530], 
Inverclvde ZX«61 Users' Club: Robert Watt, 9 St. John's Road, 
Gourock, Renfrewshire, PA 13 IPL (Gourock 39967], Meetings : 
Every other week on Monday at Grwnorrlc Society of die Deaf s Kelly- 
Street, Greenock, 

Keighley Computer Club: Colin Price, Redholt, Ingrow, Keighley 
[6031331. 

Mersey side Co-op ZX Users' Group: Keith Drisnoll, 53 Melville 
Road Bootle H Mersey side 120 6NE; 051-922 3163, 
National ZX-flO and ZX61 Users 1 Club: 44-46 Earls Court Road, 
London W6 6EJ. 

North Hertfordshire Home Computer Club: R Cratchfield, 2 
Durham Road, Stevenagei Meetings: first Friday of the month at the 
Settlement, Nevells Foad, Letchworth. 

North London Hobby Computer Club: ZX users r group meets at 
North London Polytechnic, Hollow ay Road, Londcn^N7 each 
Monday, Gpm. 

Nottingham Microcomputer Club: ZX-80/B1 users' group, G E 
Baaford, G Holme Close, The Pastures, Wocdborough, Nottingham. 
Orpington Computer Club: Roger Pyatt 23 Arundel Drive, 
Orpington, Kent, (Orpington 202B1], 

Perth and District Amateur Computer Society: Ala stair 
MacPherson. 154 Oakbonk Road, Perth PHI 1HA [29633). 
Meetings^ third Tuesday of each month at Hunters Lodge Motel, 
Bankfoot, 

Scunthorpe ZX Club; C P Ha&elton, Riles tone Place, Bottesford, 
Scunthorpe; [0724 63466). 

Sheffield: Andrew Moore, 1 Ketton Avenue, Sheffield SB SPA 
would hko people interested ui starting a cluh in the area to contact 
him enclosing e stamped-addresaed envelope for dot ails. 
Sittingbnurite; Anureg Vidy arthi (0795 73 149). Would bo interested 
to hear from anyone who wants to start a club near the Medway 
towns. 



Swindon ZX Computer Club- Andrew Bar tlett, 47 Grosvenor Road, 
Swindon, Wilts SNFl 4LT; (07931 3077. Monthly meetings and 
software library. 

Thames Valley ZX Users" Club: Richard Shepherd, 22 Green Leys, 
Maidenhead, Berkshire SL8 7EZ; [0628] 21107 (evenings and week- 
ends]. Hopes lo start meetings on a regular basa&. 
Worle Computer Club; S W Rabone, 18 Castle Road, Worle, 
Weston-super-Mare BS22 9JW (Weston-super-Mare 513068), 
Meetings' Woodsprings Inn, Worl^ cn alternate Mondays. 
ZX-Aid: Conrad Roe, 25 Cherry Tree Avenue, Walsall WS5 4LH 
(Walsall 25465]. Please Include sae, Meetings twice monthly. 
ZX Guaranteed: G A Bcbkei\ 29 Chaddorton Drive H Uns worth, Bury, 
Lancashire. Exchanges information and programs throughout the 
country, 

ZXfH)/ZXGl Users 1 Club: PO Box 159, Kingston-on-Thefnes, A 
postal club. 

Overseas 

Belgium* Franco, Luxembourg; Club Sinclair, Raymond Betz, 3d 
Chemin du Moulin 30, B-1328 Ohain, Belgium {322 65374861 
Belgium, Netherlands: Microcomputer Vereniging BZW H Paul 
GLcntoon, Priester de FEpeestraat 14 h B-1200 Brussels, Belgium 
(322 7349954) 

Denmark: Danmarks National ZX-flO/8 1 Klub [DNZK], Jena Larson, 
Skovmoaevej 6.4200 Slagelese, post giro 1 46 24 66. 
ZX-Brugergruppen i Denmark, Boks 44, 2550 Hvidovre. Gratis 
medlem&kab og gratis bled til enhver interesseret- 
East Netherlands: Jonathan Meyer, Van SpaenStraat 22,6524 H.N. 
Nijmegen; (080 223411), 

Germany: ZX4J0 Club, a postal club; contact Thomas Jenrayk, 

Hameln. Postfach 65 D-3250 Hameln, Germany. 

Indonesia: Jakarta ZX-80/8 1 Users' Club P J S Wijaya, Jakarta 

Indonesia. 

Republic of Ireland: Irish ZX-BCtf8l Users' Club, 73 Cnoc Crionain, 
Bails Atha, Cliath 1. 

Singapore; Sinclair Users" Group: Eric Mortimer, ID Wilmer Court, 
Leonie Hill Road Singapore. 

South Africa: Johannesburg ZX80fBl Computer Users' Club: S 
Lucas, do Hoechst SA (Pty) Ltd, PO Box B692, Johannesburg, 
Teaches Basic and machine code, interest in hardware. 
Johannesburg ZX Users' Club: Lgnnert ER Fisher, PO Bo* 61446, 
Marsha I Lstown, Johannesburg. 

Spain; Club Nacional da Usuarios del ZX-B1 T Joaaph-Qfiol Tomes, 
Avds. do Madrid, No 203 207, 10, 3a esc. A Barcelona- 14 Espana. 
International ZX Spectrum Club: Gabriel Indalecio Cano, Sardana, 
4 atrico 2a, San Andres de la Be re a, Barcelona. Send international 
reply coupon. Produces a bimonthly magazine, 
United States: Bay Area Usor Group, 2660 Las Aromas, 

Oakland CA 94661. — Harvard Group. Bolton Road, Harvard MA 
01451; (617 455 3987). 
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I wish to join the Sinclair User Club and enclose my sub- I 

I 
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I 

I 

Send your coupons to Sinclair User Club, ECC Publications, | 
30-31 Islington Green, London Nl 8BJ. Cheques should be i 
made payable to Sinclair User Club. J 



MEMBERSHIP FORM 



scription of £12 
Name..., 
Address 



n€£0OT€Cn Explores the 
tcellence of your 




Ptemoteclfs CTemoiah Banqe 



All five of the 



currently available Memopaks are housed in elegant black anodised aluminium cases, and are styled to fit wobble-tree 
onto the back of theZX8i. allowing more add-ons (from Memotech or Sinclair) to be connected. 



phis MBS 



£ 4JT26 fl 

plus UflT 



plus UflT 



f 34 70 

plUS UflT 



Coming Soon 



MEMOPAK 64K MEMORY EXTENSION 

The 64KMemopak extends the memorv of the ZX81 by 56K, and with the ZXB1 gives 64K, which is neither 
switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as 

10 DIM Af9QQQ). M 
Breakdown of memory areas.. .OoK-Sinclair ROM- 8-16K-This area can be used to hold machine code for 
communication between programmes or peripherals. 16-64K-A straight doK for normal Basic use. 

MEMOPAK 32K and 16K MEMORY EXTENSIONS 

These two packs extend and complete the Memotech RAM range (for the time being!} A notable feature of the 
32K pack is that it will run i n tandem with the Stnclai r 16K memory extension to g i ve 4BK RAM total. ^ 

MEMOPAK HIGH RES GRAPHICS PACK 

HPG Main Features — • Fully programmable H«-Res(l92 x 245 pixels) - Video page is both memory and bit 
mapped and can be located anywhere in RAM. ■ Number of Video pages is limited only by RAM size (each 
takes about 6.5K RAM) * Instant inverse video on;off gives flashing characters • Video pages can be 
superimposed • Video page access is similarto Basic ploUunplot commands • Contains 2K EFHUM monitor 
with full range of graphics subroutines controlled by machine code or USR function 
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MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE 

Main Features - • Interfaces ZXQ1 and parallel printers of the Centronics type • Enable si o' a iange or dot 
matrix and daisy wheel printers with ZX8I • Compatible with ZX8I Basic, prints from LUST, LPRINT and COPY 
• Contains firmware to convert ZXBI characters to ASCII code * Gives lower-case characters from ZXBI inverse 
c h a ract e r set . 



MEMOPAK RAM 
MI RES GRAPHICS 
,„ CENTRONICS 1>F 



ZXBI 




A complete range of ZX81 plug -in peripherals 

Digitising Tab let RS232 Interf ac e 3 

♦ft 

We regret we a re as yet u na ble to acce pi c 
orders or enquiries concerning the above | 
products, but we'll let you know as so-on m 
as they become available. 
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Please make 
Cheques payable to 


&4KRAM E6B.7Q + £l 0.30 VAT 


£79 00 
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32K RAM +■ £6, 62 VAT 


£49.95 






Please Debit my 


16KRAM £26,00 + 


£3.90 VAT 


■ £29.90 
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HRG £52.00 + £7.S0 VAT 


£59.80 
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[ Packaging & Postage £2 .00 pec unit 
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We want to be sure vou are satisfied with your Memopak - so we offer a 14-day money back Guarantee on all our products. 
Memotech Limited, 3 Collins Street Oxford 0X4 1XL, England Tel: Oxford 10865) 722102 Telex: 837220 Orchid G 
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SOFTWARE SCENE 




Buying a Sinclair computer is only the start 

of spending by many people. 
The major expenditure is in software* 

When the ZX-81 was launched 
there was little available but that has 
changed dramatically during the last year, 
with cassettes available for games of all kinds 
and more serious uses such as education and 
business. Our writers assess the quantity and 
quality of what is on the market. 



Overview by John Gilbert 

Games are still 
dominating 



THE GROWTH of the ZX soft- 
war© market started slightly 
less than a year ago. Since 
then it has branched into three 
areas — games, business and 
educational, At the moment the 
market is centred firmly on games 
programs which, for the ZX-81 at 
least, are becoming very sophisti- 
cs led. Initially that was not so, as 
firms were taking their first feeble 
steps into the software market and 
were discovering what the ZX-81 
could do- 

Some of the games cassettes 
produced by Sinclair for the ZX-81, 
called Super Programs, are 
examples of the poor quality of some 
of the earlier programs. They were 
produced by International 
Computers Ltd and the screen 
displays look as if they were from 
one of the company's remote ter- 
minal printers and not a durable 
medium like a television screen, 
with thousands of display and 
movement possibilities. The 16K 
Super Programs were only slightly 
better than IK programs. What is 
surprising is that they were vetted 



by Sinclair Research, ICL has just 
introduced a range of software for 
the Spectrum. Those programs, 
including the inevitable games pack 
and Fun to Learn programs, look like 
ZX-80 and ZX-81 programs with 
colour and sound and a few high- 
resolution graphics characters 
added to make the screen look more 
interesting, The programs were 
written for the 16K Spectrum and 
demonstrate none of its real 
capabilities. 

The leaders in the software 
market seem to be those who 
produce well-presented games, 
with packing just as important as 
game content. Companies like 
Qucksilva and Bug-Byte produce 
colourful cassette case inserts and 
that is one reason why their 
programs sell welL Customers buy 
programs on first impressions, 
which usually means the dns- 
cription of the game on the cover 
and Ihe picture are the decisive 
factors. Quicksilva Asteroids and 
Invaders packaging are colourful 
and help sell the product. 

While there are many games 
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which aro not value for money, 
several good programs have stood 
out from the rest during the year. 
Those programs have developed 
new ideas and given a twist to old 
ones. For instance! three- 
dimensional displays have caused a 
stir f in particular the J K Greye 3D 
Monster Maze and 3D Defender. 
There are other 3D mazes but the 
Greye version seems to be the best. 

Another unwelcome trend in the 
early development of the software 
market was the conversion to ZX 
Basic of games which had been 
played on mainframe computers. 
One such game is Star Trek. Usually 
it was played via a remote teletype 
terminal which provided very 
limited display potential. That 
limited graphics format seems to 
have been transferred to the ZX 
versions of the game* 

Several companies, including 
Silvers of t l have produced Star Trek 
games with close resemblance to the 
mainframe version. The video dis- 
play is* to say the least, drab. When 
the game was converted to micro- 
computer format the screen display 
could have been enhanced as well, 
making more use of moving 
graphics. 

Versions have been produced for 
the Spectrum which are slightly 
better, with colour and sound, but 
not much better. There is nothing 
wrong with reproducing a game for 
various micros — unless it happens 
to belong to somebody else — but it 
is unnecessary to retain the rigid 
display of mainframes. 

Discussions about software 
piracy and copyright have featured 
in the news recently. Until Ihc 
various points of law about 
software copyright are settled, the 
situations where companies are at 
variance will recur again and again. 

The companies which produce ZX 
software have so far had few 
problems. 

Business software takes an ever- 
expanding share of the market, 
although it is still a small portion, 
Companies producing business soft- 
ware for Sinclair computers usually 
have made a mark on the software 
market with programs for other 
machines. The programs may not be 
as capable as programs for such 
machines as the Apple, which uses 
discs, but companies like Hilderbay 
have done a good job in taking pro- 
fessional business programs to the 
ZX market. 
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With the release of the Spectrum, 
the RS232 interface and micro 
drives, the ZX software market 
should attract many more business 
users. Educational software is 
something of a neglected area in the 
ZX market. Some companies like 
ICL, Calpac and SciSoft have made 
it their business to produce edu- 
cational programs. The quality so 
far is good but the range seems to 
embrace only pre school and ]unior 
education. 

A computer, especially one as 
cheap as the ZX^Bl or Spectrum, is 
ideal as a teaching aid. It does not 
become angry with a child for not 
learning; it will allow tests and 
information to be accessed when 
needed; and it will mark testy done 
by a child speedily. It also seems 




that children have a higher 
retention rate when learning with a 
computer, There is no reason why 
the software range should not 
include programs for A level candi- 
dates or even university students, 

It would be disappointing if an 
area in which ZX computers are so 
useful is not exploited more widely 
and now that the Government grant 
scheme has been extended lo ZX 
computers, there is no reason why it 
should not bo. 

Machine code and advanced 
Basic programming is becoming of 
interest to Sinclair users. The 
number of assemble^ disassem- 
blers and toolkits on the market is 
helping users to explore their 
machines and exploit them to an 
even greater degree. 

The use of an assembler makes it 
possible to forget all about machine 
code as numbers and to learn the 
Z-SO operation codes. The idea is 
good but many of the assemblers 
produced for ZX machines are 



difficult to use. The essence of 
success when dealing with other 
than a high-level language is user 
friendliness. If a program is to be 
helpful lo a user who is breaking 
new ground that must be the prime 
consideration. Many of the earlier 
programs were very short of 
explanatory material and intro- 
duction booklets were almost 
unheard of. The most companies 
used to include with a tape was a 
four-page leaflet with short 
operating instructions. 

Fortunately it is one area of the 
market where there has been 
dc f i nite imp ro vemen t ► Comp anies 
such as Artie and Picturesque 
provide handbooks with their 
assemblers and monitors. That 
makes comprehension much easier 
and gives the user so much more 
power over the computer. 

For the user who does not want to 
use machine code, many companies 
have produced a variety of toolkits. 
They are machine code routines 
which will enhance program 
graphics, re-number programs, and 
find the amount of user memory 
remaining in the machine, IRS 
Software produced a Toolkit to help 
the Basic programmer to type-in the 
program code and the Graphics 
Toolkit can be added to enhance the 
graphics with drawing routines and 
scroll left and right. 

The software industry will 
change further in the next few 
months with the introduction of 
Micronet, a system which, among 
other things, will allow users to 
receive programs for their 
machines from a central database 
via the telephone. Eventually that 
could mean the phasing-out of soft- 
ware distribution as it now exists, 
Cassettes could disappear from 
over-the-counter sales, as programs 
will be down-loaded directly into a 
machine and stored on disc or tape. 

Teles oft ware is workable and 
there will be more prolific use in the 
near future. Until then, cassette is 
the sales medium for ZX software, 

The market has expanded well in 
the last year and should continue to 
grow. Games software has been the 
most-explored area so far but soon, 
with the expansion of the Spectrum, 
business and educational uses will 
expand. It is the hardware which 
inflicts limitations on a computer 
but it will be the software which will 
show whether ZX computers can be 
used for serious applications, 



Adventure games 

Ripping 
yarns 

IF YOU enjoy delving into rat- 
infested dungeons, crawling 
through dimly-lit caves, and 
wandering round long-aba ndonod 
mine workings, Adventure is for 
you- Your powers of memory, logic 
and patience are tested to the limit 
as you take lif e-and-death decisions 
in your search for fame and riches 
— all without leaving the comfort of 
your chair and with only one risk to 
your physical well-being* That is a 
severe headache after bashing your 
head against the wall when your 
latest seven-minute Adventure 
failed to load for the fifth time. 

Adventure is a role-playing game* 
where after being told about your 
immediate environment, you can 
enter commands such as 11 Go west 11 , 
'Take keys' \ "Throw knife", The 
computer will then provide an 
appropriate response, such as a 
new room description, Li You 
missed 11 , or some other message. 
You may encounter fabulous 
treasures, or perhaps only mundane 
objects, although they may, if used 
correctly, be the key to a still 
greater fortune. 

You will p rob ably need to make a 
map as you proceed to have some 
chance of re- tracing your steps to 
the entrance. Natural — and un- 
natural — hazards abound to 
prevent your escape and it should 
take many dclvings to discover all 
lhat an Adventure contains. 

Computer Adventures are a sur- 
prisingly recent invention, the 
original having been written on a 
mainframe in 1976 by William 
Crowlher and Don Woods at 
Stanford University in the U.S. It is a 
remarkable achievement when you 
consider that, until recently, 
Fortran, the language they used, 
had none of the string-handling 
facilities of Basic. Until two years 
ago f Adventure was strictly the 
preserve of computer professionals 
but the growth of micros has 
resulted in far wider use, 

For this review of Adventure 
games for the ZX-81, we looked at 
every Adventure and Adventure- 
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type game which could be. They 
vary a great deal, from the 
traditional descriptive type to real- 
time graphics games, so we have 
tried to judge each on its merits 
rather than compare one to another, 

One employer told his staff 
recently to take Adventure off the 
computer a I work, as they were 
running out of disc space. That 
being such an unreasonable 
instruction, they checked how much 
memory it used and found that Ihe 
program and the data it required 
occupied more than a quarter of a 
million bytes. So, not surprisingly, 
all the ZX-81 games require 16K 
RAM packs. 

The logical program with which 
to start is the Abersoft Adventure, 
which attempts openly to pack as 
much of the Crpwther and Woods ' 
original into 16K as possible, As the 
writer was usually hopelessly lost in 
the maze in the Adventure at work P 
he was hoping that perhaps lack of 
memory had forced the omission of 
the maze from the Sinclair version, 
Not a chance; on the first attempt hn 
went straight into ii like a homing 
pigeon. The maze seems like 
quicksand; the more you struggle to 
escape the deeper you sink. 

At that point he asked a friend 
who had acquired a good knowledge 
of the original Adventure to try from 
the beginning. It was found that all 
the locations and objects were in Ihc 
correct places, although the 
location descriptions were shorter. 
It was even discovered there was a 



new area not entered previously. 

The program is written in 13 K of 
machine code and IVzK of Basic, 
with more than 70 wordy which can 
be recognised as commands or 
objects, and a large number of 
locations. The game has been 
written with rem ark able efficiency; 
location descriptions are built-up 
from individual words and phrases 
rather than stored en bloc. Being 
machine code, the program is very 
fast. At any time you can find your 
score and also save your current 
position on tape to continue later* 

At E 10, it is an expensive program 
but it is a remarkably good version 
of the original Adventure and well 
worth the money if you want to see 
what sparked the entire process* 

Hilderbay is best-known for being 
the M serious" software company 
supplying business programs, but it 
has also forayed into the world of 
games and its Gold is a non-graphics 
13K Adventure written in Basic* 
The object is to search for gold 
hidden in a network of caves and 
mines in the Yukon. All instructions 
are entered as a single letter, 0 for 
Open, G for Get, including ref- 
erences to objects such as Gold and 
Keys. 

There is a sizeable network of 
logically-connected caves and 
rooms, although there are few 
objects. If you manage to find the 
gold, things change mysteriously. At 
any time you can Learn your score 
and there is an added bonus if you 
manage to escape with the treasure, 



At £6, with a word game included, 
Gold is reasonable value but could 
have been better with a few more 
objects — and word rather than 
letter input 

Bug-Byte offers two adventure- 
type gameSp the latest of which. 
Dictator, is a brilliant simulation of 
a banana republic; since it has no 
locations! no objects, and no move- 
ment of any kind, it is not an 
Adventure so it is not included. 

The other is The Damsel and The 
Beast which is a graphics-only 9K 
Basic game. The setting is an unlit 
palace of 35 rooms, containing a 
beast for bashing, a damsel for 
rescuing, and a few holes into which 
you can fall, That calamity should 
be avoided by using the limited 
supply of torches available and you 
are also provided with some power- 
ful clubs if you should wish to knock 
down a wall or kill a monster. 

After being set-up randomly, the 
layout of the rooms does not change, 
so a logical approach is rewarded. 
Movement, and the use of clubs and 
torches, is by single-letter com- 
mands and the beast continues to 
move of its own accord while you 
decide what to do. 

The game is not desperately fast 
and while in progress there is little 
to look at, although you are provided 
with a map of the events at the end. 
There is no score given but there are 
three levels of play and even the 
easiest of them is difficult enough. It 
is not a game for Space Invader 
addicts but if logic and patience are 
your virtues, it is one to consider > It 
is on the expensive side at £6,50. 

Quest, from Serious Software, is 
clearly based on the non-computer 
Dungeons and Dragons fantasy role- 
playing game, with the computer- 
man pitting his strength, constitu- 
tion and dexterity against wander- 
ing monsters. It is a non-graphics 
game written in 12VaK of Basic and 
is made up essentially of vampires, 
rals h werewolves and suchlike. If 
you can keep the fiends off your 
back for long enough there are 
potions, keys and other objects to be 
found and substantial amounts of 
treasure to be acquired. 

Movement and fighting is done by 
single-key input, which can be con- 
fusing, since the same key may mean 
different things depending on what 
is happening around you* e.g», F may 
mean move Forward or Fire magic 
arrow. You can always ask for a 
status report and, if you can put 




] 6 



■ 




together sufficient treasure, the 
delights of different levels are 
offered. 

At £5 + 95 for Quest plus a Star 
Trek T Mastermind and Reversi 
included, it is good value for the 
nimble-fingered. 

Adventure from Simpson Soft- 
ware has its origins in the Crowther 
and Woods 1 original but is set in a 
mythical castle containing evidence 
of an extraordinary mixture of living 
beings — hobbits, dwarfs and pirates, 
among others. It is a non-graphics 
adventure with 25 logically-connect- 
ed locations written in 11 ViK Basic. 

The method of processing instruc- 
tions entered by the player is 
unusual; instead of checking for 
individual words, as most Adven- 
tures do T the input string is com- 
pared in a large series of if-then 
statements, That makes it reason- 
ably fast, hut means there is a very 
limited vocabulary; e.g., you must 
refer to a Ming vase, not just a Vase. 
One weak point — answers to Yes or 
No questions are not validated, so a 
NEWLINE stops the program. 

There are plenty of treasures 
dotted about, a hidden lower level 
and a maze into which you can fall. 



A score is kept, though our earliest 
attempts ended m negative scores. 
It is an unpretentious program, 
reflected in its price of £3, It would 
make a good introduction to anyone 
new to the concept of Adventure 
who wants to start with something 
reasonably simple, 

Phipps Associates offers three 
complete Adventures on one tape, 
plus a detailed instruction program, 
All the games arc written in 15K of 
Basic and the first two are based on 
Trevor Toms' Adventure-writing 
program from his book The ZX-81 
PocJcet Booh 

Greedy Gulch is set in a Wild West 
ghost town with more than 20 loca- 
tions, plenty of objects which have 
to be collected and used in a logical 
sequence P and a vocabulary of more 
than 50 words. It is not particularly 
fast — around X0 to 12 seconds to 
process instructions — but it has 
some graphics in the form of a 
simple but useful map. There is no 
score but to compensate there is a 
hint feature. 

The second is the non-graphics 
Pharaoh's Tomb P which has more 
than 60 locations, made possible by 
giving only short descriptions, and 



more than 20 objects. It runs slightly 
faster than Greedy Gulch, despite 
an even larger vocabularly, and has 
a score but no hint feature. 

It shares with the first program 
some poor spelling, although Phipps 
Associates is by no means the only 
culprit where that is concerned. 

Magic Mountain has witches, 
wizards and spells, and an assort- 
ment of mystified objects. It also has 
a maze which, as usual, we 
discovered very quickly. Il needed a 
solid guilt-ridden hour of cheating to 
get out, despite using one of the hints 
available in the form of cryptic 
crossword-type clues. All three pro- 
grams are excellent Adventures 
and at £5.95 complete they are un- 
doubtedly the best value for money 
of all the Adventures we have seen 
so far* 

Artie Computing advertises three 
Adventures, with the rather unin- 
spired titles of A T B and C. They are 
written in machine code and seem to 
be from the same original master 
programme we can probably expect 
more adventures in the future. 

Adventure A appears to be 12 ViK 
long but on closer inspection a fair 
amount of this seems to be empty. It 
has about 20 locations, a similar 
number of objects, and along with 
the other Artie games, a large 
vocabulary of more than 100 words. 

The setting is an alien planet 
which you are trying to leave, and 
there is a green man to deal with, a 
spaceship to find, and even a com- 
puter — they are everywhere. 
Unlike the other two games, you 
cannot save your present position to 
return later. 

Adventure B is set in an Inca tem- 
ple, is 1 1 K long and is the only one of 
the three to give you a score. For 
what it is worth, ours never went 
above zero. This game has 50 loca- 
tions with short descriptions and 
more than 25 objects, not including 
the treasures, which, as in aH the 
Artie games, need to be used at the 
proper time and in the proper com- 
bination to be useful. 

There were some difficulties with 
this game. It was sometimes very 
strict about the word required at a 
certain point; for example, you 
cannot go "Up" the stairs, they must 
be "Climbed". 

The 13K Adventure C is the 
biggest of the three and is set on an 
alien spaceship. The object is to 
press a control button somewhere 
which will release your ship from 
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the fiendish Gravitron Beam and 
allow you to escape^ Thfi program 
contains more than 35 locations and 
40 objects, and is on two levels 
separated by a hidden door. Despite 
having spent hours exploring and 
manipulating objects on the first 
level, we still have not been able to 
break through. 

Having cheated furiously we 
know that, apart from the control 
button, the other level contains 
more rooms arid objects and a 
distinctly X-rated Android we 
would like to meet. 

AU three programs respond to 
"Help", although rarely helpfully, 
and <4 R ,T repeats the room 
description. 

Despite l he large vocabulary, the 
response time is, to ail intents and 
purposes, instantaneous, which 
makes a difficult and frustrating 
adventure easier to bear. 

All the programs use the Artie 
keyboard scanning routine, which 
means that there is no reponse to the 
break key. The only way we have 
found to stop the programs, so that 
we could make a security copy 1 is by 
entering three or Four Newlines and 
then a complete line of letters which 
overloads Lhe display file and stops 
the program with a "5 11 error, 

Having done thaln we discovered 
that the instructions for Adventure 
C had the name of the program 
wrong. The filename is ADVENT C, 
not ADVENT as stated. 

At £5, £7 and £7 for A, B and C 
respectively, they are all good 
value and will take many, many 
hours to master, 

Catacombs from J K Greye is an 
all-graphics-real-time game. There 
is no chance of having to think a bou I 
where to go next on this one, as your 
strength steadily drops whether or 
not you are doing anything, 

As you move around using the 
standard cursor controls, the sur- 
rounding area is revealed. Each 
level of the catacombs comprises a 
random set of inter-connected 
rooms containing random amounts 
of food, F, gold, £, and monsters — O 
fur Ore, D for Dragon, Depending on 
your strength you can either fight 
the monsters or run away and, if 
necessary, you can even tunnel 
through the walls, 

The program is writ I en in 9 L AK 
Basic and 2K of machine code. 
Despite the machine code, the game 
t akes more than two minutes to set 
up. Something else to watch for is 




the Exit, X. If you go through it you 
have a two-minute wait for the next 
level to be set up. 

This is a nicely-done graphics 
game with your strength and score, 
the amount of gold you have 
amassed, shown on-screen. At £5.95 
it is a little expensive and would be 
greatly improved if the setting-up 
could be converted to machine code, 
since beginners may find the 
setting-up lasts longer than the 
game. 

We have to admit that the Giltrole 
Nasty Mountain nearly had us 
beaten, After playing the game, 
studying the listing, and cheating 
furiously, we finally managed to get 
out with a score rated as "awful". 

The idea is to cross a mountain via 
a set of seven logically-connected 
caves* Your tortuous path from one 
cave to the next is shown graphic- 
ally t and the caves may contain 
objects, mainly edible, such as 
apples and carrots, The nasties are 
not all that fearsome, being rabbits 
and chickens, but they have to be 
treated in the proper way if you 
want to get anywhere. 

The program is written in 12K of 
Basic and runs at a gentle pace, 




Movement and picking-up objects 
can be done with whole words or 
abbreviations if preferred but you 
are told your score only if you 
manage to get out. You can enter 
"Help" if you get stuck but all that 
happens is that the program deter- 
mines whether or not it is still possi- 
ble for you to escape t which is 
scarcely helpful. 

This is a w T ell-p resented logical 
Adventure and £4.95 is a fair price. 

Philip Joys non-graphics 
Cathedral Adventure is written in 
15K of Basic and describes more 
parts of a cathedral than we ever 
knew r existed — more than 30, in 
fact. Short descriptions are given, 
sometimes including a cryptic clue 
— no pun intended — and more than 
70 words are recognised, although 
the input processing routine can be 
slow t sometimes nearly 30 seconds. 

Some of the treasures which are 
scattered around may be required 
later in the adventure, although we 
have not yet got beyond the Mad 
Monk to find out. 

Plenty of invention has been used 
in working-up the locations, and 
some of the spelling, too, in this 
game, which costs £7h5Q. 
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Psion offers a tape with two sci-fi 
adventure-style games, written in 
9K and 14K of Basic, The task facing 
the intrepid adventurer in Perilous 
Swamp is to rescue a princess and 
return safely, having fought, or 
bribed, monsters at every turn* You 
are given a map to help you and a 
new layout is produced for each 
game. 

The monsters, their strength, and 
the amount of treasure Ihey are 
guarding are generated randomly at 
each step; you have to decide how 
much strength to use in overcoming 
them, or how much to offer as a 
bribe. 

The second Psion program. 
Sorcerers Island, is a cross between 
the first and more traditional 
Adventures. The detailed map is the 
same for each game and takes 
nearly a minute to display. There is 
a small vocabulary, move, fight, and 
so on entered as single letters, some 
objects, and even a rather 
ponderous maze. As you try to find 
the way off the island you use up 
your Life Points and hope to 
increase your Treasure Points, 

All the foregoing adventures are 
designed for the ZX-Bl, As yet* few 
have been converted for the 
Spectrum, One company which has 
already moved into the market is 
Avon Software, 

It has produced a game in the 
classic style for adventurers. 
Zolan's Tomb is in two parts. The 
introduction and instructions are 
loaded first and the game can be 
loaded after they have been under- 
stood The player has to search for 
the legendary Zolan's Tomb and the 
game seems to require an intelli- 
gence of near genius level to be 
solved. 

Abersofl, 7, Maesaf alien, Bow Street Dyfed 
SY24 5BA. 

Artie Computing, 396, James Reckitt Avenue, 
Hull HUB OJA. 

Bug-Byte, 9^100. The Albany, Old Hall 
Street Liverpool L3 9EP. 
Giltrole, FO Box 50, Rugby* Warwickshire} 
CV21 4DH. 

| K Greye, 16 Park Street, Bath, A vim BAl 
2TE. 

Hllderbay Ltd. 8-10, Parkway, Regents Park, 
LundnnNWl 7 A. 

Philip Jpy t 130 , Rushgreen Road, Romford, 
Essex, 

Phipps Associates* 99, East Street, Epsom, 
Surrey KT1 7 ISA. 

Psion Computers, 20, Clifton Court, Maid a 
Vale, London NWB SHT. 
Serious Software, 7 ? Wticdaide Run d Btcktay, 
Kent BRl 2ES. 

Simpson Software, 21, Tuttlea Lane West, 
Wymondham, Norfolk, 



Phil Garrett assess toolkits 

Adding polish to 



rough programs 



THERE ARE two types of pro 
gra mining aid and which type 
you use will depend on 
whether you want to write in Basic 
or machine code. TooLkit routines 
provide a series of machine code 
programs to execute such oper- 
ations as line re-numbering, scroll 
left and right on the screen, and to 
indicate to the user how much 
memory remains. They provide at- 
tentions to the Basic language. 
Assemblers, dissassembiers and 
machine code editors are examples 
of the other types of programming 
aid. They are designed to help 
people programming in machine 
code who do not want the compli- 
cations of programming in hexa- 
decimal or looking for hugs in lists of 

numbers* 

Even a program which is a jumble 

of embedded subroutines and 
GOTOs every other statement looks 
well-planned when all the line 
numbers increase in tens, Re- 
numbering is probably the main 
reason for the purchase of a toolkit 
program and is the only function 
included in every one at which we 
looked. The range of other functions 
offered is very wide and some of 
them seem to have been put in just to 
make a program appear more sub- 
stantial* rather than because they 
are useful, 

Hews on Consultants offers two 
programs, a straightforward 
Renumber and a more sophisticated 
Toolkit. Both can be used on ZX-81s 
with either the standard 1BK RAM 
or with the increasingly-popular 
48K and 64K RAM packs. They 
require the user to re-set RAMTOP 
before the program is loaded, which 
can be annoying, especially when 
you forget to do it. 

Renumber takes IK and a USR 
call re-numbers your Basic program 
m steps of five, starting from 5. 
Other values for the step size and 
starting number can be POKEd in 
and it will always re-number to the 
end of the program. The routine 
takes about 50 seconds in Fast mode 
to re-number 5K of Basic. 




A problem with which all the re- 
numbering programs have to cope 
somehow is the very useful but very 
non-standard Sinclair GOTO — and 
GOSUB. The GOTO 1000 + 100* A 
and GOSUB X are seen in few, if any p 
other dialects of Basic, and are too 
sophisticated for a renumbering 
program to cope with, so have to be 
tinkered with afterwards, 

Another non-standard feature is 
the jump to a non-existent line 
number; Sinclair Basic simply con- 
linues looking until it finds a line, 
whereas most Basics will stop with 
an error if Ihe line does not exist A 
measure of the usefulness of a re- 
numbering program is what assis- 
tance it gives lo the programmer in 
resolving those difficulties* 

To return to the Hewson 
Renumber, computed GOTOs and 
jumps to non-existent lines are high- 
lighted in reverse video after re- 
numbering. The arithmetic expres- 
sions — e.g., GOSUB 1000 + INT 
fl0*RMD + 1] — can appear rather 
distorted* so it would be as well to 
have a copy of the original program 
to which to refer. 

Hewson 's Programmers' Toolkit 
requires 3K above RAMTOP and in- 
cludes routines to copy or delete 
blocks of Basic lines and a number 
of machine code monitor functions. 
The re-number works in much the 
same way as the previous program, 
except that an end number can also 
be given; the numbers are prompted 
for 1 rather than having to be POKEd 
in. The Toolkit seems to consist 
mainl y o f lino s o f Ba sic s t a rting f rom 
9000, which are added to your Basic 
program with a USR call RUN 9000 
will I hen run the Toolkit, which dis- 
plays a menu of functions. There is a 
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hexadecimal loader and lister and a 
routine to copy bytes from one place 
to another. 

More useful are the functions 
which can display the line numbers 
of lines containing a particular 
string of characters or tokens you 
want to find — e L g Ll computed 
GOTOs — and REPLACE, which 
allows a string of characters to he 
exchanged for another of equal 
length, Both routines are slow to 
execute. 

The program is not very robust; 
the hex lister did not work, the re- 
number duplicated line numbers 
when the increment was set too 
large t the program crashed several 
times- The instructions for both pro- 
grams are brief, but adequate. 
Renumber costs £4*95 and 
Programmers' Toolkit £fx50 + 

The JRS Software Toolkit also 
requires the user to re-set R AMTOP 
and takes lK. A great deal has been 
packed into that IK but ease of use 
seems to have fallen by the wayside, 
The re-number requires all state- 
ments such as GOTO 25 to be 
changed to GOTO 0025 before it will 
work. Computed GOTOs and jumps 
to non-existent lines are ignored 
completely* Starting line and incre- 
ment can be changed with POKEs 
and the routine needed eight seconds 
to re-number 5IC 

There is a search-and-list 
function which could be used to find 
all occurrences of GOTOs and 
GGSUBs, so that they could be 
changed to the required format. 
There are also search and replace 
and memory-left routines, plus three 
graphics routines t Hyper g r a ph i cs 
mode alters the start address of the 
ZX-81 ROM character table and 
produces interesting but useless 
effects; Fill fills a specified number 
of lines with a chosen character; 
and Reverse inverts as many lines 
on the screen as required. 

At £4,95 the program demands a 
great deal of care and effort from 
the user, which surely is not the 
purpose for which utility programs 
are intended. 

The ACS Software Progstore 
allows a small — fewer than 2,750 
bytes — Basic program to be stored 
above R AMTOP. The program can 
then be called, with USRi and acts 
rather like a subroutine. Any varia- 
bles used in the stored program 
must already exist* 

On the other side of the tape are 




four small Toolkit programs which 
can be used with Progstore, 
Hexloader and Hexlister are 
obviously fillers and a waste of time; 
no addresses are shown, so it is diffi- 
cult to interpret what appears on 
the screen. Progmod-1 allows larger 
programs to be stored above 
R AMTOP by modifying Progstoi o. 
Renumber works only in steps of 10 
from line 10 and T incredibly, the 
entire program will crash — if it en- 
counters a computed GOTO — or 
jump to a non-existent line number. 

The other ACS cassette contains 
Progmerge p which allows all or part 
of a Basic program to be stored 
above R AMTOP and then merged 
with a second program, the whole 
lot then being re-numbered. The in- 
structions did not indicate what size 
of program could be stored and a 3K 
program was too big. 

The ACS assembler and dis- 
assembler programs are 
impressive, so the poor quality of its 
re-number routine is surprising, It 
can be used only with the utmost 
care. The instructions are clear, 
with helpful examples. Progstore/ 
Toolkit costs E7.50 t and Progmerge 
E5,50. 

ACS, however, has now produced 
Progmerge [version two) which is 
said to have overcome the problems. 
The program costs £5.50 and any- 
one with the first version who wants 
it updating can have it done by ACS 
at a cost of El plus 25 pence for 
post ago and packing. 

At 4K> the dK' tronics ZXED toolkit 
is bigger than the others and re-sets 
RAMTOP automatically. The pro- 
gram is controlled from six lines of 



Basic 9990-9996 which are added to 
your program with a USR call; RUN 
9990 star Is the toolkit and gives an 
inverse E prompt, waiting for one of 
1 1 commands, Whichever is chosen, 
full prompts are given and, if any- 
thing goes wrong T 10 special error 
codes will identify why and where it 
happened. 

Renumber prompts for start and 
end line numbers, new base and 
increment. It then looks through the 
Basic and if it encounters a com- 
puted GOTO it will stop with report 
<s Q/line no,". The user can then 
insert a REM into the offending Line 
and continue with the re-number- 
ing. Impressively, jumps to non- 
existent line numbers will be re- 
numbered correctly, e<R., 5 REM 15 
REM 25 GOTO 10 will become 10 
REM 20 REM 30 GOTO 20. It took 
less than one second to re-numb er 
5K of Basic. 

Find will display the lines — not 
just the line numbers — containing a 
specified string, so it can be used to 
find the REM GOTO X lines after re- 
numbering, and Alter will replace a 
string, Blocks of lines can be copied, 
moved or deleted, stored above 
RAMTOP and reinserted into 
another program. Bytes tells you the 
amount of free memory remaining. 

It is a most impressive program, 
fast in Gxocution s with clear and full 
instructions and helpful error 
codes* At £6.95 for the cassette 
version and £9.95 for an EPROM 
version, it stands out from the rest of 
ihfi field. 

Judging by the popularity of 
Space Invader type arcade games 
for the ZX-81, and of books such as 
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Toni Baker's Mastering machine 
code on your ZX-81* it seems that 
ZX-B1 owners want not only to run 
machine code programs but write 
them, too. 

Bug-Bytes ZXAS assembler is in 
3K of machine code, with a few lines 
of Basic to operate it. The program 
re-sets RAMTOP automatically and 
loads itself above it p so that assem- 
bler source programs can be loaded 
and saved separately, Lines of 
mnemonics are entered in REM 
statements t with multiple instruc- 
tions allowed, provided they are 
separated by semi-colons. Up to 256 
labels can he used in the form ;LO to 
:L255, and comments may be placed 
after a "* T *. Full-stops are used 
instead of commas — e,g< , LD A.H — 
which makes typing instructions 
easier and numbers may be entered 
in decimal or hex* When the assem- 
bler is run, you are prompted for the 
starting address for the resulting 
machine code. 

It is worth using a REM statement 
at the start of the program and 
compiling the machine code from 
16514* The assembler code is then 
displayed on the screen in the 
format source line number; address 
(in hex); opcode and data (in hex]; 
Z-80 mnemonic. If there is an error, 
the assembler stops with an error 
code, so it is not difficult to build a 
syntactically-correct source 
program. 

There is at least one bug in ZXAS; 
the SUB A,n instruction does not 
work but it can be replaced by AND 
A: SBC A,n which does the same. 
ZXAS is a remarkable program and 
is excellent value at £5. 

The other ZX-81 assemblers are 
produced by ACS Software and 



Artie Computing. The ACS one is 
similar to ZXAS in size and 
operation, with instructions 
entered in REM statements and 
labels available in the form 

Q-1:Q.255: + 

Data must be entered in decimal 
rather than hex and there is a useful 
DFB function which allows you to 
specify the contents of a particular 
byte during assembly, so you can 
have messages embedded in your 
machine code. 

The assembled listing display is 
slightly different from ZXAS; you 
are given the decimal address, hex 
op-code and data, and then the 
mnemonic. 

The ACS assembler is also 
excellent value at £5-50 and the use 
of either this program or ZXAS is the 
single biggest step to proficiency in 
machine code programming. 

Neither program sets out to teach 
assembler, so a book will also be 
needed. The thorough but expensive 
Programming the Z-80 by Rodney 
Zaks is recommended but there are 
now several books available 
specifically for machine code pro- 
gramming on the ZX-81. 

The ZX Assembler from Artie 
Computing provides an easy intro- 
duction to writing machine code 
routines for the ZX-81. The package 
includes a glossy manual which 
takes the beginner through the 
various operations of the program 
and includes a reading list of recom- 
mended books. The program com- 
piles the Z-80 op-codes of the user 
program from REM statements. 
Ordinary text which is to be printed 
on the screen can be written 
directly into the code to be 
assembled and will be turned auto- 



matically into hexadecimal- Dis- 
assemblers convert machine code 
into mnemonics, making it easier to 
analyse and am end , The ACS disas- 
sembler can be used at the same 
time as its assembler and provides 
mnemonic listings in the same 
format. All addresses are shown in 
decimal and destination addresses 
are shown for relative jumps rather 
than the displacement, which is an 
excellent idea + 

All the other disassemblers have 
additional feature lo as sift I with 
editing and debugging machine 
code. Campbell Systems 4K dis- 
assembler uses plenty of Basic and 
its machine code occupies the 16514 
onwards area of RAM, It has a 
handy facility to step backwards 
and displays contents in hex, with 
addresses and mnemonics in 
decimal. 

You cannot dump direct to the 
printer and you have to use the 
break key to return to Basic. 
Machine code can be entered and 
individual bytes changed, using hex. 
This program, price £4 T has been 
available since June, 1981 and has 
perhaps been superseded by some 
of the others on the market. 

The Aylesbury ZX Computer Club 
has decided courageously to enter 
the software fray with its dis- 
assembler. It is a very large pro- 
gram {14K} and runs a little slower 
than the others. The display, which 
can go to screen, printer, or both, is 
unusual; addresses, contents and 
mnemonic data are given in both hex 
and decimal and the display allows 
one line for each byte. There is also 
a facility to enter machine code 
from address 30000 in either hex or 
decimal or an Edit function to alter a 
byte or copy a block of bytes from 
one area of RAM to another. It is 
good value at £3,50 plus 50 pence for 
postage and packing. 

Bug-Byte ZXDB disassembler can 
be used in conjunction with its ZXAS 
assembler and occupies 4K from 
address 16514. It works entirely in 
hex and does not dump to the 
printer > although you can circum- 
vent that by disassembling 12 lines 
or so, then calling 0869H, which is 
the Sinclair ROM COPY subroutine. 

Another disadvantage is that 
some of the mnemonics belong to the 
8080 ralher than the Z^BO t e.g., LD 
A, (HL) appears as LD A,M. It has a 
very large number of sophisticated 
monitor functions, so it is included 
in the monitors, ZXDB costs £6.50. 




MicroGen Debug is also a 
disassembler with some monitor 
functions, works entirely in hex, and 
can be used with a printer. Care has 
to be taken when transferring from 
Basic to Debug and back, or the 
ZX-81 will crash. The monitor 
display is impressive, although 
more detailed instructions would 
have been helpful. The program 
lives above RAMTOP, which it re- 
sets automatically, and costs E3.95i 

ACS Debug can be used in con- 
junction with the ACS assembler 
and disassembler to provide a com- 
plete, if rather expensive, machine 
code writing package* It stores 
above RAMTOP, uses decimal 
numbers only, rind does nul dump to 
the printer. Once again, it costs 
£5*50 + 

The Picturesque ZX-MC is 
another sophisticated monitor; it is 
rather like a separate operating 
system. You cannot use it with any 
existing machine code programs, as 
it uses low memory and has its own 
stack in high memory. It has its own 
loading and saving routines which 
operate at twice the speed of I he ZX- 
81. The program is complete with a 
comprehensive manual for £7,50 
but its incompatibility with other 
programs seems to be a serious 
disadvantage. 

The Taurus Machine Code 
Monitor is placed above RAMTOP 
and is available as a cassette and 
also in EFROM form as part of its 
16K RAM pack system. With the 
latter you can s witch from 14KRAM 
plus 2K monitor to the full 16K RAM, 
Apart from the usual functions, il 
has a helpful hex calculator and a 
facility to create REM statements of 
any length. It also has a compre- 
hensive manual at £7.50 in cassette 
form, and the RAM-pack system 
costs £48. 

ACS has also produced an 
assembler and disassembler for 
the Spectrum. The assembler is 
Ultraviolet, it contains the usual 
functions of an assembler and 
p s eu do- i ns I ru c ti ons i ncl u di ng a 
routine to insert ASCII characters 
in a specified region of memory . The 
program also allows the use of 
labels to refer to memory locations 
to which a user may wish a machine 
code program to branch. The 
program is very easy to use and 
should cause no difficulty for 
anyone who has just started to learn 
about machine code programming 
on the Spectrum. 



Infrared is a diss assembler, also 
from ACS. The program is just a dis- 
sassembler and includes no 
routines which could help a user 
debug machine code programs. 

Picturesque was one of the first 
companies to offer a Spectrum 
machine code monitor, It includes 
dissassembly and debugging 
routines and can be used on a 16K 
and 48K Spectrum* The program 
will dissassemble any area of 
memory* including the Basic ROM. 
The ZX printer can be used with it to 
print-out disassembled code and 
lists of hexidecimal numbers. The 
monitor can also be used to display 
the GPU regislers after a breakpoint 
has been made in the machine code 
routine. That will show the state of 
the registers after certain 
operations have been performed on 
l hem and is useful when debugging 
a program. When Picturesque 
releases ao assembler which can be 
used wilh l he monitor, the user will 
have a very powerful machine code 
writing tool, 
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Education uses 





teaching 



Sinclair Research has succeeded 
in its campaign for inclusion in 
the Micros in Schools Scheme, 
The Government funding scheme is 
intended to encourage the introduc- 
tion of computer power to schools at a 
fast but sensible rate. Restricted 
previously to secondary schools and 
involving only the BBC micro and the 
Research Machines 380-Z, the 
scheme is to be extended to primary 
level and to include the Spectrum. 

The MI S s cheme h a s a 1 w ays had its 
critics, among whom are, of course, 
Sinclair users, It has been claimed 
frequently by teachers that, despite 
the exclusion of Sinclair from the 
original scheme, there are more 
ZX-81 s in use in schools than all other 
micros combined. 

Cost is the reason as much as 
anything else; one can buy six ZXs for 
the price of the cheapest version of 
the machines in the scheme. 

The inclusion of the Spectrum in 
the Government list of machines ap- 
proved for support in primary schools 
is + of course, a victory for Sinclair and 
a recognition of commonsense 
arguments* 

If that implies that Sinclair micros 
are not suited to use at secondary 
level and above, that implication can 
be refuted by looking at the educa- 
tional uses of micros at all levels. The 
question to air rnusL simply be 
whether the ZX range can cope with 
educational needs. If the machines 
can H their remarkable che apneas is 
an added bonus p in that several can 
be used instead of one larger 
machine, 

Educational uses can be 
broken. -down into a number of 
categories: 

Computer awareness — the aim 
being to maximise familiarity with 
computers, their use, their uses and 
their abuses. Many schools include at 
least a few hours of such work in 
general courses followed by all 



Computer studies — the use of com- 
puter hardware as the apparatus of 
the formal examination-orientated 
computer science teaching. 
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Computer-assisted learning — in 
which computer power is one of the 
many resources available For 
maximally-effective teaching in most 
subjects. 

Administration — with the com- 
puter aiding the general running of a 
school, as in the case of any other 
business, 

Date capture and process control 
— again helping, as in any other rele- 
vant business, with equipment inter- 



Computer awareness concerns the 
provision of courses and experience 
designed to make all future citizens 
familiar with computers and their 
strengths and weaknesses, It is surely 
potentially the most important aspect 
of work in primary schools, as well as 
at secondary level; all other applica- 
tions effecl only the minors ly of pupils 
but this is essential for everyone. 

It is also important in the sense that 
it can, and must, involve a large pro- 
portion of the staff of a school; at the 
moment there are surprisingly few 
teachers who know much about com- 
puters. 

Computer awareness almost ex- 
plicitly excludes hands-on experience 
and programming skills. Many 
schools with no computer power 
available have developed successful 
schemes of this nature in the last few 
years, It is a pity thBt happens and 
now there is no need to teach about 
computers without showing one in 
use. 

Which one to show in use? The IK 
ZX-81 may be programmed to 



emulate every aspect of computing 
one may wish to discuss in 
awareness classes* The 16K ZX-81 
or Spectrum, with pr inter i can do so 
even better and in more depth but 
the programs need more effort to 
write. 

Courses of that level need to deal 
with such things as the principles of 
data processing, the databank, 
number-crunching, interfacing. 
Computing in situations such as 
hotel booking, banking, office work 
and the laboratory can all be 
modelled adequately and cheaply 
by the ZX micros. 

Perhaps the best way of 
consolidating computer awareness 
is for the majority of teachers to use 
computers as a resource in their 
teaching. 

That takes us to the vitally 
important area of computer- 
assisted learning, The success and 
significance of Sinclair micros may 
be gauged from the facts: 

There are about 25 software 
houses specialising in ZX learning 
products; two of them, AVC 
Software and Rose Cassettes, are 
well-established and successful. 

The educational MUSE software 
Library — administered by EZUG — 
contains some 50 ZX cassettes — 
after only six months more than are 
available for any other micro. 

The first software and the first 
publics I ion in the Spectrum market 
were both for education, both from 
AVC Software. 

The majority of those products 




can be classified as computer-aided 
learning material; between them 
they offer assistance in 12 school 
subjects. EZUG has estimated that a 
complete library of CAL programs 
covering the needs of children aged 
from five to 16 would need to contain 
upwards of 5,000 titles. 

Any assessment of the validity of 
a given micro for education must 
rest in particular on its ability to 
cope with the formal needs of formal 
computing courses at CSE level and 
above* 

Those needs are two-fold. FirsL 1 
the students have to undertake a 
fairly lengthy programming project, 
assessed as up to one-quarter of the 
marks for the examination. Second, 
they must have equipment available 
with which they can practise and 
explore the various concepts 
studied. 

There is little difficulty with the 
project; the student must 
demonstrate his programming abili- 
ty and that will be restricted P to 
some extent, whatever machine he 
uses. This year, for the first time, 
ZX-8ls have been used far com- 
puting projects even at advanced 
level. 

The equipment involved needs to be 
easy to use and readily-available and 
must include a printer. The ZX is by far 
the best in that context as it meets the 
requirements so cheaply that schools 
can readily have a fair number of 
keyboards available. The aim must be 
at least one between each two 
students. 

If one spends money onZXs for for- 
mal school proj ects, one must be sure 
that they also meet the needs of the 
theoretical components of the course. 

The 2X-81 is only just about suitable 
there. Its major lack is the ability to 
handle files meaningfully but its omis- 
sion of direct READ . . , DATA, 
arguably unnecessary in real life but 
pa r t of school syllabuses * and easy en- 
try at machine-code level have also 
been quoted as precluding its effective 
use. 

The ZX-81 can emulate those 
facilities adequately enough to allow 
the necessary demonstration and ex- 
ploration, Certainly many schools had 
no choice but to use this micro as the 
basis of much, if not all, of their prac- 
tical work. 

Much closer now is the dawning 
of Compute r-Assis ted Freedom in 
education. Thanks to Sinclair, CAF 
may soon be a reality. 
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Dave Sayers looks at educational software 

Helping brighten 
school days 




THE NUMBER OF micro- 
computers in schools is grow- 
ing rapidly in both the secon- 
dary and primary sectors. The 
increase in the use of micros in 
education has been stimulated by 
two things — the part funding of the 
purchase of computers by the 
Department of Education and 
Science and the many keen and 
interested heads of school and 
teachers who have introduced com- 
puting into their classrooms, often 
using their own machines and 
programs. 

Yet there lies the irony; while 
machines were being bought there 
was little or no software available 
commercially which was written 
specifically for school use. The 
programs reviewed show that the 
need for software has been recog- 
nised and is being filled. 

There are several points which 



have to be borne in mind; loading the 
programs has to be made as simple 
as possible and instructions should 
be clear and concise, in booklet form 
where necessary, with an explan- 
ation of what the program does and 
how it is operated, since instruc- 
tions included as text are often 
sparse andunraformative. 

The programs should run without 
bugs t use graphics if possible, and 
have interesting content together 
with excellent error-trapping, 

Rose Cassettes sent six tapes for 
review, Junior Maths 1 and 2, Junior 
English 1 and 2 5 Champion Quiz and 
Arithmetic for the under-eights. 
Junior English 1 and 2, Champion 
Quiz and Arithmetic for the under- 
eights. Junior English 1 and 
Champion Quiz are all quiz-type 
programs and, as such t because of 
the limited content and vocabulary, 
largely unsuitable for regular class- 



room use, Champion Quiz, however, 
is better than most of its type. Junior 
Maths 1 includes long multiplication 
and division, fractions 1 and 2 and 
two other programs. The level set is 
difficult but children are taken 
through each stage of working the 
answer. 

Junior Maths 2 includes areas, 
perimeters, sets and Venn dia- 
grams, as well as two other pro- 
grams. The standard of the tape is 
really very high, with good diagrams 
and instructions* It was, moreover, 
a winner with children. 

Arithmetic for the under-eights is 
a superb cassette, dealing with 
addition, subtraction, multipli- 
cation and division. The level can be 
set at units: tens and units; or 
hundreds, tens and units. The 
numbers are shown in large charac- 
ters, well-suited to a classroom 
monitor, and carrying is illustrated 
on-screen, in stages. A really good, 
worthwhile tape for classroom use, 
well put together and, like all the 
Rose software, properly error- 
trapped, 

Junior Maths 1 and 2 and 
Arithmetic for the under-eights look 
like essential buys for any school 
using the ZX-B1 in the classroom. It 
is hoped they will also be available 
for the Spectrum, too. The tapes cost 
£4.50 each and each cassette runs 
itself from loading. 

The Fun to Learn cassettes, avail- 
able from W H Smith and direct 
from Sinclair by post at £6.95 per 
cassette, were the next to be ex- 
amined. Eight titles were reviewed, 
English literature 1 and 2, History 1, 
Mathematics 1, Music 1 T Inventions 
l f Spelling 1 and Geography 1. 

Spelling 1 is an interesting idea 
which unfortunately is not suitable 
for school use. Words are played 
from tape, listened to by the child 
and the child's spelling of the word 
is checked by the computer. The 
only trouble is that there are too 
many sets of words on each side of 
the cassette, 15 to be precise, and 
the time involved in searching for 
sets, as well as the fixed nature of 
the words, renders it unsuitable for 
schools, Nevertheless, any parent 
interested in helping a child with 
spelling should consider it* 

Geography 1 is very good indeed, 
with two programs — cities and 
countries in Europe and towns hi 
England and Wales* When run, the 
relevant maps appear, although 
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borders in Europe are not marked, 
An atlas would help. The children 
enjoyed it and it seemed useful to 
them, as it can teach them as well as 
quiz them* 

Mathematics 1 is a fairly ordin- 
ary mathematics tester. The Rose 
cassettes do the same job belter, we 
feel f although this one deals with 
decimals as well* 

Apart from Spelling 1 P Geography 
1 and Maths 1, the other programs 
are simple quizzes. That again ren- 
ders them, on account of content 
and age level unsuitable for 
schools. Geography 1 is very good 
value for money and highly- re com- 
mended. All the programs were well 
error-trapped* although they did not 
rim themselves from loading, 

ZX-81 Software, published by 
Brian Negus of 19 Westfield Drive, 
Loughbrough, Leics, LE11 3QJ, has 
three music teaching cassettes on 
offer. 

The cassettes were well error- 
trapped h two of them dealing with 
the various clefs and the third with 
beats and note times, The four clef 
programs cover alto and tenor /bass 
and treble. When run, notes appear 
one at a time on a short bar, which is 
suitably large for use on a classroom 
monitor; the graphics are very good. 
The children arc then quizzed on the 
notes shown. A help facility is 
included. 

Beats aims to teach children rhy- 
thm by having them follow moving 
graphics. In mystery beats the 
graphics are static and the children 
have to discover the beat for 
themselves. 

As in Arithmetic for the under- 
eights, the large graphics fit these 
programs well for use in front of a 
class, At £12 for three they must 
rank as good value, essential for 
music teachers. They also run 
themselves from loading, a good 
feature. Negus informs us that the 
programs will soon be available for 
the Spectrum, 

AVC Software of PO Box 415, 
Harborne, Birmingham P B17 9TT 
submitted two programs for review, 
Tables Countdown and Geography 
Hangperson, at £3 per program. The 
programs are claimed to be 
completely error-trapped but one 
girl still managed to crash one when 
she typed RUN NEWLINE instead of 
GOTO 50, That was because, in 
using RUN, she cleared the 
variables loaded from l he tape, AVC 
should reconsider that part of its 



programming policy, as one has to 
re-load the program to re-start it, 

Tables Countdown is slightly 
expensive for what it does, as the 
Rose cassette arithmetic for the 
underweights offers four programs 
of better presentation for E4.50, 
although a simple graphics reward 
is included. It tests the four rules t 
without help, at four levels of 
difficulty* 

Geography Hangperson tests 
knowledge of locations in the British 
Isles with the aid of graphics clues. 
The locations are not well-though L- 
out and the contents of the program 
are limited but the clues are 
amy zing — "Is there a town that 
makes frisbees. Sir? It looks like a 
man with his head on the wrong way 




round". 

We cannot recommend either of 
those two programs for school use. 
There are better programs avail- 
able and at lower cost. Although the 
AVC programs can produce a print- 
out of scores, so can the Rose 
software, of which the children 
thought very highly. 

Solent Software Engineering Ltd, 
of Brookvale, Waterworks Road, 
Otter bourne, Winchester S02 2DP 
produces the Zeta range of 
educational software, which Solent 
states has been fully-tested and 
developed by middle school 
teachers in Hampshire* 

Eight titles were provided for 
review, on high-quality cassettes 
which ensured first-time loads; 16K 
RAM is required. 

Each program is literature- 
supported with comprehensive 
operating instructions, a descrip- 
tion of the game* how it works, what 
it does, and how to re-start it after a 
break ► Full marks for such a good 



documentation. Graphs draws bar 
charts of the class birthdays. It ran 
well and, like all the other Zeta 
programs, is very robust. We would, 
however, have Mked to see a more 
general graph-drawing program, 
with provision for copying the 
results to a printer. 

Depth Charge and Zilog are 
ordered triple (X,Y T Z) and ordered 
pair (X t Y) co-ordinate games. In 
Depth Charge, a submarine has to 
be hunted while in Zilog an incoming 
space-ship must be destroyed. 

Spell Invaders tests words set by 
a teacher* up to a limit of 10* A word 
is displayed, then blanked-out; the 
child has to "speiT it by shooting 
letters of the alphabet, Space 
Invaders style. Three incorrect 
letters only are allowed. 

It is a very good game, which 
would have been even better with 
some means of printing-out a 
certificate with name, score and 
words tested on it, 

Oxo-, Oxox and Oxo + are simple 
mathematics games based on 
noughts and crosses, with sums 
displayed on the board, two 
children playing against each other 
to win the game by solving the 
problems and thus getting a row of 
their symbols, 

Reaction Test is a computer 
familiarisation game in which 
letters are displayed and the 
appropriate keyboard letter has to 
be pressed. The response of the 
children is timed. 

At E5.75p each, or E42 the set T 
they may seem a little expensive. 
That is not so. Solent Software 
states in its literature that M where 
the original purchaser is a school or 
college, additional copies of the 
programs may be made for use on 
other computers only within the 
said school or college," 

Considering that they worked 
well and taught specific things, the 
sot of programs would be a good 
addition to the software library of 
any school, particularly as you 
would not have to reply on only the 
one set of lapes; 

Loading in all cases was first- 
class and proves that good cassettes 
are vital for easy loading. Cheap 
tapes will not suffice. Apart from 
the tapes from Solent, instructions 
were poor for all the programs we 
reviewed. Educational software 
should be supported by 
comprehensive instructions in 
booklet form. 
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Mike Salem on business uses 

ZX-81 could be 
in good company 



BOTH SINCLAIR computers, 
the ZX-81 and the Spectrum, 
are classified as home com- 
puters. They are good for playing 
games and learning the rudiments of 
programming but have little to offer 
anyone who wishes to make more 
serious us© of a machine. 

While not having the power of 
other micros h like the Apple or the 
Commodore Pet, there is a growing 
number of people who think the 
ZX-81 a and now the Spectrum, have 
much to offer people who wish to use 
the machines for a practical 
purpose, like owners of small 
businesses* 

With the Spectrum only just be- 
ginning to be delivered in any num- 
bers, the business uses to which it 
has been put so far are Limited That 
is likely to change as more become 
available, when it will begin to build 
on the foundations laid by the ZX-8 1 . 

It is cost which attracts moat 
people to the ZX-81. The minimum 
requirement for serious work is the 
ZX-81 plus a I least 16K of RAM. The 
printer is extremely useful. A tele- 
vision set and a tape recorder must, 
of course, be used- Such a con- 
figuration would have cost tens of 
thousands of pounds a few years 
ago, The ZX-81 and RAM cost about 
£80. Adding the printer and 48K of 
memory increases the cost to 
slightly less than £160. 



The main limitations, compared 
to other micros, are that the ZX-81 
does not support data files* that the 
printer is rather basic and that the 
keyboard is inconvenient to use. In 
addition, the machine does not allow 
data to be stored on and read from 
tape* The whole program, with data, 
must be loaded and saved, 

Even if it were possible to read 
directly from a tape cassette it is 
such an inconvenient medium that H 
would be impracticable. The ZX-81 
is limited to what it can hold in 
memory at one time. Whether that is 
a serious problem depends on the 
particular application- 
Consider, for example, I he pay- 
roll of a small companyn A compre- 
hensive program can be written to 
fit comfortably within 16K, with 
nothing omitted; in fact, a feature 
not to be found in payrolls on much 
more costly systems can be incor- 
porated — gross pay and 
deductions can be worked out from 
the nett pay. 

Room is left for full data on 30 em- 
ployees to be held in RAM; there is 
no need for data files of any kind. 

While that would not be suitable 
for a large company, it can save a 
small company doing payrolL manu- 
ally a great deal of unnecessary 
work. Another application is a 
what-if? type of program; a sheet of 
inter-dependent data is set up and 



then the consequences of changes 
are explor ed* For ex ample t the 
effects on company profits of 
different assumptions about 
inflation can be assessed. 

Despite the width of the printed 
output and the type of silver paper 
used, the quality is surprisingly 
good. It reproduces very well on an 
office copier. All the information 
which can be printed on a wider 
printer can, if necessary, be re- 
formatted to use the 32-character 
widthn 

The ZX printer is not, of course, 
as good as a printer which costs 
more than the complete 48K ZX-81 
system but it is a matter of incon- 
venience rather than impossibility. 
The graphics capability of Lhe ZX 
printer is good. 

The keyboard is perfectly usable, 
although slow and inconvenient. 
Keyboards of conventional type can 
be bought from independent sup- 
pliers for reasonable prices. 

It is very easy to plug disc drives 
and various interfaces into a com- 
puter such as an Apple IL The ZX-8 1 
is much more difficult to expand and 
interface. Nonetheless, many 
people are spending a great deal of 
of fort on thfi problems and unbeliev- 
able products are appearing at un- 
believably low prices. 

The ZX-81 has a very good version 
of the Basic language, Numeric 
information is handled well; text 
information is handled better than 
by most machines, including some 
costing more than £10,000. The 
machine is small, light and very 
robust; 1GK of memory goes a long 
way, as will be seen when dis- 
cussing possible applications; 48K 
is unbelievable. 

There have* been problems with 
the interconnection between the 
ZX-81 and the RAM pack — the 
machine would suddenly go dead, 
losing all the contents of memory; 
those problems can be solved in an 
entirely satisfactory way, It is per- 
fectly feasible to operate a ZX-81 for 
24 hours a day. 

The prime advantage is, however, 
the price. 

A ZX-81 with 48K of RAM can do 
virtually everything a 48K Apple 
with printer bul without discs can 
do — but compare the prices. 

The price difference extends into 
the software field — compare the 
price and performance of a really 
good ZX-81 program to that of a 
similar program for a more 
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expensive machine, Any computer 
which is to be used in real appli- 
cations must be reliable* The ZX-Bl 
has a less than perfect reputation in 
that respect but all the problems 
can be solved. 

Essential requirements for any 
computer are that all calculations 
must be done correctly; that the con- 
tents of memory must be stored 
without being corrupted or vanish- 
ing entirely; that it must be possible 
to store programs and data reliably 
and to load programs and data gen- 
erated by a properly-set-up system. 

The correctness of calculations is 
almost entirely dependent on the 
program. It is possible for hardware 
design errors to occur which cause 
odd problems but they are usually 
found and corrected by the manu- 
facturer relatively soon after the 
release of a new machine. 

The ZX-Bl had such a problem; 
early machines did things such as 3 
— 0.000000000 0000 X = 7 and 
0.25**2 = 3.1423844. lhat was 
soon corrected and the old 
machines were repaired* Even the 
giants of the computer industry are 
not free from such problems. 

Computers also have idiosyncra- 
cies which must be understood by 
programmers; many computers can 
obtain a number such as 3.9999999 
by ading 0,1 + 0,1 + - - . - repeatedly. 
If the program then tests whether 
the answer is 4, or takes the integer 
part, the result will not be what is 
wanted — that is the programmer s 
responsibility. 

It is easy to design a computer 
without the particular feature just 
described but that adds to the cost 
or decreases the capacity to store 
numbers h The ZX-81 has a very good 
version of Basic. The handling of 
text information, in particular, is 
better than most micros, including 
some very expensive ones. 

The integrity of data depends on 
the design of the machine and the 
reliability of components and con- 
nections. The electrical design of 
the ZX-81 is, in general good; it is 
vulnerable, however, as are most 
microcomputers, to strong elec- 
Irical interference on the mains 
supply. 

The components used are 
generally satisfactory, The 
occasional rogue memory chip 
appears — in Sinclair and other 
computers. Usually the problem is 
intermittent- The chip is perfect 
when tested but causey trouble on 



warming-up. The presence of a 
faulty chip may be revealed by, say t 
incorrect letters appearing here 
and there in a program* or by the 
appearance of program lines which 
are not valid Basic — invalid lines 
cannot be keyed into the ZX-81. 

In such a case, a faulty RAM pack 
usually must be exchanged or 
repaired, Rogue chips usually make 
themselves known fairly quickly. It 
is also possible for tapes to be 
produced which load perfectly with 
some recorders but which cause 
program corruption similar to that 
produced by faulty memory chips — 
or simply refuse to load — with 
others, 

That is more common with dupli- 
cated tapes lhan with recordings 
direct from the ZX-81. In the short 
term, reliability is improved by load- 
ing at the highest possible lev eh In 
the longer term* such tapes must 
either be re-recorded by the user or 




replaced by the supplier. The choice 
is the user's* 

The most serious problem with 
the ZX-81 has been the sudden loss 
of all the con ten its of memory . That is 
due almost invariably to the coiir 
nection between the ZX-81 and the 
Sinclair RAM pack. The RAM pack 
plugs into the ZX-Bl but has two 
feet; when the keyboard is used the 
RAM pack and the ZX-81 move 
slightly, relative to each other* One 
of the 43 connections may be inter- 
rupted momenta rily 1 with catastro- 
phic consequences for the contents 
of memory. 

The best solution is to use a RAM 
pack which employs a tighl connec- 
tor of high quality with gold-plated 
contacts and which does not in any 
way touch the surface supporting 
the ZX-81, 

The ZX-81 can be made to nperate 
very reliably. The expense and 
trouble involved in not great — 
certainly far less than that involved 
in living with an hopelessly 
unreliable system. 



Company software 

Taking a 
firm line 

THE VARIETY of business soft- 
ware on the market for both 
ZX computers seems to be 
almost endless, as well as being 
confusing* 

It is difficult for a beginner to 
decide which program is best for 
certain applications without 
becoming too involved with the 
technicalities of the business world. 
Business programs should teach the 
user who is also a beginner, as well 
as being an aid for the hardened 
businessiiia n. 

Hilderbay, run by Mike Salem, 
produces programs to cover a 
diverse area of business 
applications which can be used in 
the home and at work. Salem 
stresses that the programs were 
made as simple as possible to use. 

One program which would be 
useful to anybody interested in 
buying a house, taking a loan, or 
working-out VAT, is Financial Pack 
1. The cassette has three programs 
on it — Loan f Mortgage and VAT. 

Mortgage deals with bank and 
building society. It has two main 
uses> The first is seeing the effect of 
small changes in the mortgage rate 
on payments before deciding to take 
the mortgage. Second, it is possible 
to discover how much has to be paid 
in interest at the end of the month. 
The program will calculate either 
the term or the instalment of the 
mortgage, depending on what 
information is available at the time. 

The loan program will compute 
any of the terms involved in loan 
repayment — principal, interest* 
number of instalments — depending 
on the other factors available. 

With VAT you may enter prices 
with or without VAT. The program 
will display price, VAT totals, and 
VAT r ate. Fin a t u : i a 1 P a ck 1 co s ts £ 5 . 

Another program from Hilderbay 
is Budget * The program will help the 
user to keep track of expenses 
incurred during the year, It is 
possible to keep expenses under 50 
headings. 

Information on each item of 
expenditure can be entered but only 
the monthly running totals are kept. 



The program will produce a bar 
chart of expenditure, budget plan, 
or difference between the budget 
plan and expenditure to date. The 
amount spent can be compared to 
the budget plan for the month. The 
program with data can be saved on 
tape in the usual way. Budget costs 
£5. 

Finally from Hilderbay there is 
Payroll. The program will keep a 
record of employees and their pay 
for a small company. Payments can 
be entered on a weekly or monthly 
basis. After entering all the em- 
ployee data and altering anything 
which needs to be changed, the 
program will calculate the present 
payroll. 

The program includes a security 
routine which allows only a person 
who knows the correct code name to 
enter the program. 

Investment on the stock market is 
becoming more and more popular, 
Micromega has produced a 
program which will keep track of a 
user's portfolio of stock and share 
investments. It is called Comp-U- 
Share. It monitors the most 
important factors measuring 
investment performance. 

Once the relevant data is enlercd, 
it is possible to obtain reports on 



percentage sain and loss, price- 
ftarniiigs ratio, percentage net t gain 
or loss, and totals* 

Records of shares can be indexed 
with numbers. When Initiating a 
report it is possible to obtain an 
analysis of only those records which 
you desire by entering the relevant 
index numbers. 

The program stores data files 
separately so that the user does not 
have to waste time storing both 
program and variables every time 
the program is used. It is also 
possible to verify the data stored on 
the tape in the same way as with the 
Spectrum, The program costs E9 + 95, 

Micromega also produces a 
program to help with income tax. It 
may not decrease the amount paid 
but it can make the business of 
filling-in a tax form simpler. The 
program will ruin on both the IK and 
16K versions of the ZX-81 > The IK 
version is loaded in stages. 

The Income Tax package has a 
mock-up of a tax form and a user 
guide which takes you through the 
business of filling-in a form with 
your tax data step by step. The 
program has been checked by 
chartered accountants and can be 
used for the tax year ending April 5, 
1982, Income Tax costs E9.95 and 
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there will be a 15 percent discount 
for updates, 

Hesta crest provides a program 
called Accounts which will be of use 
to anyone preparing accounts from 
incomplete records. The program is 
menu-driven and when a client's 
income and expenses have been 
entered satisfactorily a profit- and- 
loss account and balance sheet can 
be displayed. 

Various headings such as sales, 
stock, cash and VAT are specified in 
the program, using expense codes, 
The heading for each expense code 
can be changed to suit the user s 
purposes. The headings supplied 
take the ordinary sole trader a® a 
model. Accounts is available from 
Hestacrest for £17.50. 

Vu-Calc and Vu-File are two 
programs which were commis- 
sioned by Sinclair Research and 
produced by Psion. They are easy to 
use f extremely flexible! and con- 
venient for displaying expenditure 
at I he press of a button. The 
programs are part of a group of 
software cassettes sold by W H 
Smith alongside the ZX-81 + 

Vu-Calc can be used to display 
such items as income, expenditure 
and tax in a table displayed on the 
TV screen, It will also perform 
calculations on the data displayed 
from formulae entered lo the table. 

Vu-File can be used to store 
information such as club 
membership records, populations 
around the world, and time-tables. 
On the other side of the cassette is 
an example program which has in- 
store information on every country 
in the world- Vu-File and Vu-Calc 
are available for £7+95* 

All the programs mentioned are 
for use only on the ZX-81, except 
the we from Hilderbay which are also 
available for the Spectrum. 

Almost every business 
application has been covered 
during the last year and the quality 
of it is very high — surprisingly high 
for such a small machine as the 
ZX-81. It has been proved that the 
small system many people thought 
was of no use for serious appli- 
cations is far more versatile than 
Lhey imagined. 

Hilderbay, 8-10 Parkway, Regents Park, 

London NWl 7AA- 
Micromega, 230-236 Lavender Hill London 

SWll 1LE. 

Hestacrest PO Box I9 P Leigh ton Buzzard, 

Beds LU7 ODG. 
Sinclair Research, Stanhope Road. 

Camberley, Surrey GUI 5 3PS. 
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wvwvNOW AVAILABLE FROM J.P. GIBBONS A.I.B.^™ 

^Auihorof the best Banking programs in the wpritf!) 

The PBS Bank Reconciliation is believed to be the first such 
program to be available for the Sinclair ZX 81 and ZX Spectrum, 

Just look at some of lis features: 

* Auton^atically matches bank statement is-erns with transactions 
recorded ir> youi 'Person&l Banking System' r 

* Lists all outstanding items su c h as u nclaared cheques, funds received 
but not advised toy™. Bank charges- — highlights all discrepancies. 
No more 'scratching around' to try and find out why your statement 
halancp is different to what you expected. 

* Full search facility, allowing on-screen correction of any item. 

* Saves and Igads data to and from tape <ZX-81 version at double 
speed). Exchanges data with the main PBS program. No need to save 
programs. 

* Sin-gle kay nperatiun — uses machine code keyboard scan for single 
letter commands l£X-91 version). 

* Extremely easy to use, No jargon to wade through before you get 
started- Demonstration program included. 

All item lisls r searches \ with totals K. can be output to ynur ZX pmter. 
Full instructions included. 
Unique after saie maintenance provirisd. 

OpE?rdtas in conjuricnort with the 'Personal Banking System -1 [full 
input and correction facilities plus automatic posting of standing 
orders on due dstes and fully detailed statements). 

So banish the headaches, make life easier for yourself, send £16 for the 
Personal Banking System + PBS Ban* Reconciliation and Users Manual. 

Existing clients need only send £5 for the PBS Bank Reconciliation which 
will operate with their present P0S. 

The Personal Banking System (as reviewed in popular computing weekly 
— 1st July / is availably separately for £3.95 fci cassette and user manual. 
ZX-E51 PBS owners can order the Spectrum version for just £5. 

Please specify whether ZX-81H6K} or ZX Spectrum (48K r . 
Guaranteed software available from 

JL P. GIBBONS AJA, 
14 Avalon Road, Orpington, Kent BR6 SAX 

■WWMViViVW VOUFT PBS IS NEVER OUT OF FJAIEI VWMflrWrVrW 
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SPECTRUM 48K : ZX81 16K 
SIX PART ADVENTURE 




BLACK CRYSTAL 

THE QUEST IS ABOUT TO BEGIN 

Tha ultimate nol&-playing aoVenfrire fd# ine SPECTAUM/ZX-&1 ■ 
You tan Income a earner, elf or wizard 1 cm a quesl to hnt! and use 
ihe rings of creation: to destroy 1hn Black Crysial and defeat tha 
Lords of Chaos Held wuhirs prograrna lies a land of fabulous 
treasures and mythical monsters. Journey through I he i&nd of 
Beroih, explore the caslte ol shadows, descend into the 
Ehaggoths lair, scorch 1gr dianir>na-s =n r.he sea of sand bu1 beware 
o1 san<J sharks^ Confront *he Fire derrwn in his temple. b£irle 
ftgamsi ihe Lores u1 Chaos and win your way i:j ih* B =ch Crystal 
By splitting Black Crystal mio pifi£jraffl5 we can provide mo r e 
variety and detail Crvan any other adventure tor the Sinclair 
to Liters. 

Real time monster battles- Superb yrALihics. Save game feature 
All six parts are supplied looethef on cassette, boxed with 
instrucipori bcokier.. 

SPECTRUM 48K: 180K OF PROGRAM 

IN SIX PARTS - ONLY £7<50 
ZX81 16K: OVER 100K OF PROGRAM 

IN SEVEN PARTS — ONLY £7.50 
WHY PAY MORE FOR LESS OF AN 
ADVENTURE 

C Ji n N E l . - vO'T'Ai I ; 

To: CARNELL SOFTWARE. PEPTZ. 4 STAUNTON $L0LJGH. SL21NT. 
Please s«nd me: Black Cry-sial for my, 

Sp*cirmYi4aK £7.50 

£X&1$K CT.50 

I enclose a cheque/posial order I payable 10 C3rn.pl! 5r?rr,wari!| Tor f 

MAME 

ADDRESS 



PROPRIETORS: ft. CARMtLL. S. GALLOWAY 




£6,000 PRIZE! FREE HIT SINGLE ! 4flK ZX SPECTRUM 

(1SK EXB1 VERSION HOW AVAILABLE) 

Will you be the 1ir3( ro Swale she Golden SufHJi*! of Pi - n lime S|*W(J, #™1 be 
rawaf^Gri with the OriQiftBl? F *quiS*t?ly craFled by Ihe -innrflr of 1he De Bee^l 
Di^nOnd lnfP"na1innat Award, «rO">i gold, diamond nnd 1he mori ureeiOuS o1 (hfr 
earlh'* riches. 

PI MAN I A ■ ti#l*re laxopncwct tvurn tntn Iwngjider-i, wherfl muuc meel^ nwnlitei-i 
and Whgf* Itu? Pi Man rules -Supreme! He ll i.jlk with you., he'll be1ne*Kl you, hu'll 
betray y-Ou, he'll even do 1tw Hnkry Kakey! Anirikdred tano<H» graph^al Full 
musical tWti? 1 Sn*c«MDular cnluw und fithi*KT eMectfc 1 Innhrffccs Iree Hn iniQle 
"Pimania", wilh vu^alS. by Oa* Smcli« and the Pi Men! 

Il COiild- take you a to play. *t cuuW luhe yuu lil^time 1 PI MAN FA, 

,J the 1>=51 evidence lh,j[ tompuref ggrniing h&x came oi age . . j*"' ddventurg- 
er11*Hi^i*H"S df^Bmi' 1 ^Co^npu^r £1 Video Gj«ne!h| 

A n knvos t men t al C 10 (*a K Sp e ct r um) £8{1*K Z X fit * 




Automata Ltd. I S I 

65* Oabc" i it FEOdd 
IVtyriOuiri pQ5 3Lfl 

England 
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Stylish case fits neaNy between 



ZX81 and Ram pack of 8K or more 
256 x 192 pixels. 

Hi res display file independeni of old display file. 

Very fast and powerful graphics commands as extensions 
of Sinclair basic: SLOW t FAST CLS COPY PRINT PLOT 
all extended to hi res. 

114 PLOT modes including: 

Points and various line types 
Textured triangle fill 
Absolute and relative co-ordinates 
Line drawing to points off screen 

Mixed text and graphics including PRINT at graphics 
cursor, 

User defined graphics for space invaders etc 
Screen COPY to printer 

Extensive manual, excellent for school and home use, and 
full guarantee. 

Arcade games available soon! 



Post to - Notting Dale Technology Centre (Ltd) 
T F L (ZX 81) 
189 Preston Road 
London W10 6TH (01-969 8942) 

Please send me boarcS(s) ® £32 00 each 

+ £4 80 VAT plus 75p P&P 

I enclose Cheque^P O for 

Or I wish to pay by Access/barclay Card/Visa 




Card Number ... 

Name and Address (PRINT) 

Name - ■ - 

Address 




need the 

PROM MA 

GRAPHIC 
PLANNER 



Don't be trapped 
into designing one 
graphic at a time on I 
the VDU screen Work 
on Z P 4 or up to 48 
adjacent units with this quality-printed Graphic 
Rarming Pad. Prepare your designs at home* 
on the train, at school or the office - anywhere. 

■ Fu]] instructions ■ Over 300 predesigned 
graphics to use or to spark your imagination 

■ Space to design over 2000 graphics of your 
own ■ AH column values printed to aid coding ■ Sample 
program 10 calculate values, POKE to memory and SJWE 
■ Written for Spectrum but invaluable for any computer 
with 8x8 user defined graphics ■ All in all the best to be had. 

Alio available: ZXS1 /Spectrum BASIC coding 
sheets. Printed blue on quality paper for neat and precise 
program development, £2.50 tracpfrp per 100 sheets- 



PROXIMA GRAPHIC PLANNER PAD^^-^ nrfc 
PLUS 100 BASIC CODING SHEETS ^^ tluu 



Remittances 1o Frostou Cantaaii Ltd. 
Suit* A3. 23ttefimaffc Str«t, 
London WC2H SNA- 
Please specify exact requirements. 









PUCKMAN FOR 16K ZX81 



BEAT THAT HIGH SCOREI 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIES 
GOBBLE YOU! YOUR ONLY 
AIDES ARE FOUR "POWER 
PILLS" WHICH MAKE THE 
MEAN EES EDIBLE. BUT 
WOT FOR LONG1 



• MACHINE CODED FOR FAST ACTION 

• EXTRA "GOBBLER" FOR 10 H O0O POINTS 

• ON SCREEN SCORING 

• HIGH SCORE WITH "ENTER NAME" FACILITY 
•UP TO 4 PLAYERS 

AW ANNDYINGLY FRUSTRATING GAME FOR ONLY £5-95 



STAY ALEVE AS LONG AS POSSIBLE IN, OPEN SPACE FILLED WITH FLYING HDCKS. 
SCORE BY SHOOTING THEM - WHICH ALSO CAUSES THEM TCI- BREAK INTO LOTS 
OF LITTLE BITS AND MAKES LIFE EV&N WtiflS&l 



• MACHINE CODED FOR 
FAST ACTION 

■ON SCREEN SCORING 

• HIGH SMJRt WITH 
"ENTER NAME" FACILITY 

TO * PLAYERS 



• EKTRA SHIP FOR l.tKH PTS 
(NOT AS EASY AS IT 

SOUNDS! * 

• SHIP MOVES JUST LIKE 
ARCADE VERSION 

• hcjTaTE LEFT/ROTATE 
FtlOHTHHR-UST 



FIRES IN ALL & 

DIRECTIONS 
' INCREASING NUM«H 

OF ASTEROIDS 
THREE ASTE^r.im Sl^bS 
h-NASTV ALIEN Sf ACE 

SHIP ?F1 RES BACK l> 



THIS GAME IS JUST AS BAD - AND ONLY £5.95 
AN OFFER FOR REAL MASDCHISTS - BOTH TAPES FORE9 95I 

MAILORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO| 

THE SOFTWARE FARM 

CRAIGO FARM, BOTANY BAY, TINTERN, GWENT 
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HARDWARE WORLD 




Many people have found the ZX-81 and Spectrum 
too limited for their purposes and looked for ways 
in which their machines could be expanded. 
That demand has been met quickly 
and now there is a large range of goods 
which can be obtained at reasonable prices 

and which will do everything from 
expand the memory to improve the graphics, 
Stephen Adams, our hardware reviewer, 
selects some of the better items available. 




The Kemps ton keyboard 




RD Labs expansion unit 




Economical ways 
of improvement 

Stephen Adams reviews the add-ons 

T 



HE FIRST THING people 
groan about with a basic IK 
ZX-81 is the lack of memory. 
Even on a 16K Spectrum yon have 
only 9K of memory in which la 
program. So the first hardware add- 
on most people buy is more memory. 
The largest memory is not available 
from Sinclair but from two con> 
panies, Memotech and Downs way. 

The Downsway is smaller, 
cheaper than the Memotech, but the 
Memotech can be used with other 
memory-mapped devices by 
switching-out the 8K-16K memory in 
two 4K sections. Only 56K is 
available anyway — 48K for Basic 
and 16K for machine code, because 
of the way Sinclair designed the 
ZX-81, 

The Sinclair 16K RAM pack is no 
longer economical to buy and the 
cheapest is from Econotech. It is 
only a bare board with no case hut 
does the job well at £19.95. 

If you have suffered the dreaded 
RAM pack wobble which crashes 
your programs you will be delighted 
to know of at least two devices 
which will stop it, even though most 
RAM packs have better connectors 
than the Sinclair ones, A metal plate 



sticks under the ZX-B1 RAM pack 
and has a hook at the back to 
prevent the RAM pack from moving 
about. It is available from 
Mic r o w a re , The s econd is a flex a ble 
ribbon cable which fits between the 
ZX-81 and the RAM pack- It is 
produced by d'K and Kade at £10, 

For the 16K Spectrum, with 
sockets, there is the 80K RAM board 
by East London Robotics which 
gives two 32K banks of memory 
switched by an OUT instruction and 
32K boards by d'K, The Sinclair 
board is not economical as the 
Spectrum has to be sent back for 



Another way of extending your 
memory is to use floppy discs to give 
fast, endless memory. The 
Ma cronies system works as a data 
array to hold programs or data for 
£160 with Ihe ZX-81. 

EPROMs are useful for storing 
programs but the only EPROM 
programmers of which we know for 
the ZX-81 — none for the Spectrum 
— are from Orme and Lander and 
the both work in hex. 

Next on the list seems to be a 
replacement keyboard or case for 
the ZX-81 user; even the Spectrum 






21 ^Cv^£^ 





Print iT Plotter 



ZX99 tape control 
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user now has a choice. Keys which 
move are vital to give the user a 
response when he presses a key and 
a BEEP or repeat key facility are 
also very useful. 

Top of the chart must be the 
Kempston keyboard which replaces 
that of the ZX-81 and is only Win, 
higher. If you prefer a real typists' 
keyboard, then the Computer 
Keyboards one with stepped keys 
and 30-degree angle must be your 
choice The only repeat keys we 
would recommend would be those 
which fit under the ZX-81 keyboard 
as they work with any keyboards 
Kempston and Haven Hardware. 

One case to mention, though, is 
the Fuller, which provides a light 
keyboard and case containing 
power supply, ZX-B1 P RAM and 
extra boards, For a system in a case, 
excluding a TV set. Custom cases 
arc available thnwgh Sinclair 
agents at Camber ley t Surrey for the 
ZX-81 and the Spectrum* 

A large, non-portable system 
based on the ZX-81 for the business 
user has been put together by 
Cobra, using standard metal slides 
to hold the various boards — up to 
12 in a case with keyboardi discs 
and hi-res graphics. RS232 printer 

and other sockets are available. 

Purls seem to be a favourite way 
of getting more from your computer, 
as they are the only connection it 
has with the outside world. DGP is 
probably the most popular for the 
ZX-81 user as its "P" pack not only 
provides an input and output port 
which is memory-mapped but also 
4K of extra memory. To those ports 
can b tt ach v u 1 1 a ge-to-numb e r 
converters (A/D) or D/As — other 
way round — for joysticks, 
computer-cent ru 1 1 e d r obo t a r m ft a nd 
many other things. Memory-mapped 
ports are easier to use as they can 
be controlled from PEEK and POKE 
in Basic. 

On the Spectrum, however p I/O 
mapped ports must be used, On the 
ZX-81 Lhat would require the use of 
machine code but on the Spectrum 
lhat has been provided as IN, OUT 
commands in Basic, Kempston and 
William Stuart are good examples 
of I/O mapped ports Stuart has it as 
part of a sound board. Bolton and 
Technomatic a re good examples of a 
cheap, bare board memory-mapped 
port and for a large system — up to 
1 4 boards — the RD8100 by RD Labs 
would seem to be best choice. Most 
ports require a motherboard or 




Meinof ech ti4K memory expansion 




The OZ tapfi connector 
some form of extra connector for, 
like the RAM pack, this shuts-off all 
expansion for Microdrive s. That 
must be included in the cost if you 
are thinking of buying a port. 

The chunky graphics Sinclair 
provides with the ZX-81 are 
satisfactory for making pictures 
and other designs, if you plan them 
beforehand. The Print-n-Plotter 
jotter makes full use of this, as 
pictures can be copied from 
magazines or the design for a new 
game layout can be done on paper. 
With the Spectmm and its fine plot 
— 1 76 x 256 — it is essential, rather 
than wasting time writing a good 
program which looks bad. 

Character generators are 
available from d'K and others which 
allow you to program an alternative 
character set from the Sinclair one; 
most, however, need some 



connection inside the machine. 
Lower-case letters and proper 
Space Invaders are then possible on 
the ZX-81. On the Spectrum it is all 
provided* which caused a slump in 
the add-on market for the Spectrum. 

Mention must be made for the hi- 
res board from QS, as that makes 
the graphics on the ZX-81 the same 
as the Spectrum, except that it is in 
black and white. The board is 
expensive but it fits on to the back of 
the machine and every dot on the 
screen can be plotted individually- 
Inverse video can provide a 
pleasing change from the glare of a 
white screen on a ZX-81. The best 
and simplest is from D FriLsch, as it 
also sharpens the display. Another 
way of reducing the glare is by 
applying a coloured screen from 
Ellenbee across the TV screen. 
Sound on the Spectrum is 
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somewhat limiting, as BEEF staps 
the program temporarily. The 
sound of the BEEP is also rather 
weak bu lean b o a mp 1 i f e d by a sound 
box Irom Fuller or by putting it over 
the TV loudspeaker via a 
Compusound adapter. A sound box 
is available for the ZX-B1 and the 
Spectrum which can provide three 
tones and a noise facility. It is called 
the Zon^BX and is made by Bi-Pak. It 
contains its own loudspeaker and 
volume control. 

Keyboards also need a BEEP if 
they are to indicate to tho user that 
he has pressed a key. The best 
seems to be the KAT from TV 
Services which fits inside the case 
and works with any keyboard, Tt 
gives two bleeps and is also very 
useful for checking tapes, as it gives 
s REF-P at the start and finish of a 
program. A BEEP is also available 
from Fulcrum which is solder less 
and fits in the same place as the 
KAT, 

Speech input is something 
unusual for a personal computer, 
especially for one as cheap as the 
ZX-81 + The Big Ears system by 
William Stuart must therefore be 
mentioned* Ln its present state it is a 
little too sensi ti ve but several people 
have had good results with it. it 
records one second of speech and 
then tries to match it to voice 
patterns stored in its memory. It is 
the only one of its kind at £49.95 plus 
VAT t so why not try it? 

■ 



Big Ecitr speech input system 



Speech oulpul is a little easier 
and two devices can are available 
for the ZX-81 user, one from DCP 
and the other from NamaL Both 
have EOMs which can speak 
numbers and measurements in an 
American voice through a built-in 
loudspeaker. The Namal one, 
however, can be programmed to 
produce any type of voice or word. 

Although machine code programs 
are available from firms like 
Picturesque, a tape control device 
which controls the tape recorder, 
too, had not been available. The 
ZX-99 by Data-Assette can control 
up to four tape recorders, has an 
ES232 printer interface and can 
save data as well as programs. If 
you want to reduce the feedback by 
unplugging one of the cassette 
leads, why not try Abacus or a 
manual switch of Stephen Adams 
for the RZl t a program-controlled 
one? 

Q-Save by PSS is a program 
hardware package which allows 
you to save and load tapes at 4,000 
baud — 16K in 29 seconds with an 
ordinary tape recorder for £15.95 
on the ZX-81* 

[f you have problems with your 
tapes, Mike Salem at Hilderbay may 
be the man Us help. He has produced 
a book on getting the best from tape 
recorders, including tips on 
unloadable tapes. Also he markets a 
test tape and meter for checking 
tapes. 




DCP Speech Pack 



Suppliers 

Stephen Adams* 1 LtfswinRoad, London N 16, 
Haven Hardware, 4 Ashy Road, Workington, 
Cumbria G 14 4RR. 

Abacus Electronics. 186 St, Helens Avenue, 
W.Glam SA1 4NE. 

Bi-Fak, PO Box 10 T 63A High Street, Ware, 
Herts. 

Helton Etactranicsp 44 Newland Drive, Bolton 
B15 IDF- 

Cobra, 378 Caledonian Road, London Nl 
1DY. 

Compusound n 32 Langley close* Redditch, 
Worcs. 

Computer Keyboards, Gleiidale Park. 
Fernback Road, Ascot, Berkshire. 
Custom, JRS r Staiihupe Road. Camber ley 
Surrey, 

Data-Awelte, 44 Shorten street , London NWl 
6UG- 

fJ€P t 2 Station Road, Lingwimd, Norwich, 
Norfolk N13 4 AX. 

fTKtronicu, 23 Sussex Road, Gorleslon, Gt. 
Yarmouth, Norfolk, 

Downs way Electronics! Downaway House, 
Epsom Road, Ashtoad, Surrey, 
Econotecbp 30 Brackenhurst Way. Lnndon 
SWI6 4UD* 

EUanbee* 11 Lichfield Close, Chester-le- 
Street, Co Durham, 

East London Robotics, 14, Darwel) Close, 
Eaat Ham n London. 

DFntsr:h, fl f>tfiii km Road, Thel wall, Cheshire 
WA4 

Fulcrum, Hillside, Steep Lane, Firidon h 
Worthing BN14 OUF. 

Fuller, ZX Centre, Sweeting HireeL Liverpool 
2. 

Hilderbay + Parkway, Regents Park, 

London NWl 7AA. 

Kempston Electronics F 60 Adamson Court, 
TliLlgrcjunds, Beds. 

Lander, 32 Glockhouse Rosid, Romford, Esa&x 
RM5 3QJ. 

\1 3 cronies, 26 Spiers Cto&e-. KnowJe, West 
Midlniida B93 9ES. 

Micro-ware, 131 Melton Rued. Lninesler. 
Mnmot^ch, 3 Collins Street. Oxford OX4 
1XL. 

Ma ma J Electronic 25 Gwydir Street, 
Cambridge CBl 2LG. 

Orme, 2 Barripper Read, Camborne, 
Cornwall, 

Frtnt-n-Plotter p 19 Borough High Street, 
London SEl 9SE. 

PSS, 112 Oliver Street, Covnntry CVG 5FE. 
Qulcksilva, 92 North am Road r Sonlhampton 
S02 OFB. 

RD Labs. 5 Kennedy Road, Dane End, Ware, 
Herts SG12 0LU. 

William Stuart Systems, Dower House, 
Herongate, Essex, 

Technamatic, 17 Burnley Roed, Lontkm 
NW10 1 ED. 

Taurus, 47 High Street, BaJdock r Herts SG7 

mc. 

TV Services of Cambridge, Chesterton Mill, 
Cambridge. 
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We've got big ideas about 

you and your 

Sinclair 





Because we know you*re always looking for 
new ideas to make the most of your Sinclair 
corn p uter, we* re m a ki n g s u re you never run out 
of steam! 

,# 

Just announced — and due out in December - is 
7 Sinclair Projects magazine, full of fascinating 
^y- schemes to tax your skills and reveal the practical 
potential of your Sinclair in applications like con- 
trolling lights, upgrading computer graphics, house- 
hold security, and many more. 



Whether you're new to computing, or an old hand, you're 
certain to be an enthusiast. That's why we introduced 
Sinclair User magazine for the latest news, techniques 
and enhancements to match your enthusiasm (now with new 
'Spectrum C ser* supplement!) flex t, its companion magazine, 
Sinclair Programs, became an overnight success with 40 
MEW programs, ready for you to key, m every issue, 

Now the exciting new Sinclair Projects completes your store of 
pos sihilit i es w it h a hu ge i ncrea se in com put l n g pot en tial for you 
to explore, 

Sinclair Projects is published on alternate months to Sinclair 
Programs, so there's always something new to test your skill* But 
here's the best news: when you 
subscribe to all three Sinclair 
magazines, you get the first j 
three issues of new Sin- A 
clair Projects absolutely 
free! 








We know you've got big ideas about yourSinciair. Make sure you 
live up to them with threefold computing pleasure. Fill out the 
order form now and we'll send you the first ideas- packed Sinclair 
Projects - hot off the press, 

Mail to: ECC Publications Limited? 30-31 Islington Green, 
London Ml 8BJ 




Sinclair User /Spectrum User; Sinclair Programs; Sinclair Projects 

Yes - Vd like to subscribe to: 

□ Sinclair Cser (12 issues - price £9.00} including special 'Spectrum User* supplement in each issue, 

□ Sinclair Programs (6 issues - price £6.60) 

□ Sinclair Projects (6 issues - price £6.60) Remember you get the first three issues FREE if subscribing to all 
three magazines! 

□ 1 enclose a cheque for £ ,(deduct£3. 30 from total cost if subscribing to all three 

publications) 

□ Please charge my credit card Card name _ Number 

Name 

Address . 



Signature ~ 

MB This offer applies to UK subscribers only. Overseas rates available on request. 



Date 




Innovative ZX Software 



MERCHANT OF VENUS 



(ZX81 + 16K RAM) 



This absorbing graphics guttle COn*#wa (he *Kli! 0* 'Isww L nider" with 1he juripfirT*™ ol 
'SEdcX Ma«^tfL' Wilh F&ui trfigh^r you havrt 1ha freedom dP thfi 3kie£i abOv* [hf irtriji? 
and BPKapOftf of V«nui. Each awn- of the plAMI h&* ■!» OW* rngtHflt price* Igr gnnds 
and f Ui* artd ¥DU rmiSt driSovftf ll» P10*l proll(B**3 royft? to wont. Careful IrKRiO C-an 
m*c vciur lOMUhft, t>ut tHWOT — upkaap of VQ ur "hip ejpSMfvfi and poor lending* 
•LOuld OOSC you hwuitv in repairs. Si art trading IftdBfy Per only £&-9^- 

CRYSTAL MACHINE CODE (ZX81 + 16K RAM) 
MONITOR AND DISASSEMBLER 

f hla G0mprGh4TOfr* program rsk-s all the tHurl Out el" ervrenng. idiung, debugging and 
running vnur machine cOdfl. Occupying let* [hsn 3"*K annua RAMTOP iLs rasc u rflg 
include: 

»19 c-na-inuch 'karwofd' &&mnriandB 

■A *ull e*Sn*m SyBiern 

• High fp«fd LOAD and SAVE 

• HUN wrLf bnaakpuirtla 

■ A and Dacinifll sn-Hex Doovener 

• Prim. Tubulate and Ccpv blne*ft □( nfWh*Ofy 

• Display andahei CPU i-Bgi?iers 

This evrtiina.' 3ifi tor n\\ marine cnda uaera ia fully- comport*! with yo^r BASIC 
prooramt gnd comas cpmpkale with a detailed mfiFiFHion manual for only £8.95. 

SYMMETRICAL CRYSTAL IK GAMES TAPE 

Simply rfhc ultimas in IK flflflia*, For <llofc*r frfl* actkifi gmrrma ah with Bn-acreffO 
scoring plua a ChaHflnfling puzzla ro sotou: 



AS TR AVOID 

INVADERS 
BOMBER 



SUPER SLALOM 
DUNGEON QUEST 



Dodge the BcaDaroldB- 1 Dock, with Poda to refuel. Haw lung can 
you ■Buryiufl? 

Blasr 1hc advancing aliens before they land, Full s^rr^n display. 
Flatten Ihe rOCky wfliiafr IWlOW TO £l*nr n landing s-Hip lor your 
damaged flfting. Special HI SCORE leaiure pi Li- Ml EtCrftfln 
display - 

Can vou baai iha alusiva i£ second harrter? 
DwHr^SS. Tro^s.. Or^gongs. i/ij'ijards and more! Yuu mua( Solvit 
The hiddan rnyxtenas al Wie dungeon r.o fraa [hg imprispnnd 
Princess. 

i- 1 vi? i jipm mnr.hinr cndn programs 1or jual ZA SS- 

Sand sae for our latest catalog ua 
Pl«ass add £X), 50 pErp and make cheques/ POs etc payable to 

CRYSTAL COMPUTING 
291-293 Station Road, Dunscroft 
DONCASTER DN7 4DV 



NOW 

AT 5 ST. PETERS LANE, LEICESTER 
Tel: 0533 29023 

[Close to Clock Tower, Large Car Parks, Bus Stn) 

THE FRIENDLY TO USER STORE 

The first Midlands Region retail shop specialising in 
SINCLAIR computers. 

Wide variety of Hardware, Software, Books & 



Reliable Cassette Recorder tested for loading/saving 
on ZX81 and SPECTRUM - only £18.50 

MICROWARE SOFTWARE 

for Spectrum 

ALIEN COMMAND ( 1 6k) Testing Invaders style game 
making full uos of Spectrum ^wiri, colour and 
graphics * SPECIAL XMAS OFFER £4. 75* 

BACKGAMMON (16k) Play against your computer in 
this version of the popular board game £6.00 
BOTH GAMES AVAILABLE SHOP or MAIL ORDER 
Trade enquiries welcome. 



* SOFTWARE WRITERS # 

GOOD SPECTRUM OR DRAGON SOFTWARE 
WANTED. EXCELLENT ROYALTIES 



MICROWARE 



Open 9,30 - 12.00 noon 
12.30 -S.3Q p.m. 
Closed Monday, 




ZXS1 MACHINE CODE ? 



ZX. ASZMIC ram transforms ZX81 into an 
Assembly Language programming unit 



0 FULL- SCREEN EDITOR 

Sixteen abift keya tA,k<: irati^ a ^urld with a. word p-ro-c««ftOt fatil. A blink curior 
movaa *t your GOfnCnaod to cOldlrOL inaerticin. Tiibout, J^n* itrialg deltriun. auto- 
■CFOLL A p*e-c flip up or down, Ta± blo«lc «p«rftt1on». Ultra. -Jaat editing P 

0 MULTI-FILE SYSTEM 

Declare " iraan ¥ IM*f b* yuti like, with any natnea yau ljk« , h th«y are Automatically 
ha.EulL«d by the Op* ritlng Syltem^ Merge them. deLct-r: Ch4lfl| print, save Ic !uad [hem. 
* -fdit thtni by narne^ duperh flexibility- with a limplft Sut powerful fyStern, 

0 TOTAL ASSEMBLER 

Fall Z8D mntmoQici, unlimited length Ubel«„ OfiG L&U directives, proper aiaembly 
liaiiDg a with error r Clagged an mc.vt-.f.a or ^rlAter. HeEucalable object code i option n to 
facilitate qrnam-aa>enrihly . Int# rprfjtir-e immediate execution availmbl*. 

0 POWERFUL DEBUG 

AIL tbe usual dump r modify, fill b copy command plua hrea.kpoi.ntB, a bugle strapping, 
context control,, the convenience of inter preElv* execution modf- , full aa-e of the nanism 
in your program. Cnmmand Macrnn r autodump, and fall operating ayatem interface-. 




0 HI- 



GRAPHICS 



255 K 1+4 resolution under program control to give you truLy cnn V ini.-Ltlg graphica 
Wltb the power A flexibility of ailinlblor you can really ui« thlt hl^h definition, 

0 MUCH T MUCH MORE 

Repeat function on all Key*. Double height LltlLng nn printer. Lata of *Ktrai r IB-Ut more 
impnrtint than all th**e feature a h attractive tboagh tb*y art, Ja the fact that KX.AS2MIC 
if an Integrated development ay ate m In which #verythlng fit* together to g ivc ynu a. tool 
which can tatiify the profeaalona] programmer by f Lmpllfring all ntagea of the program 
development prnceaa. It ia «KC«ll«nt for thole wbO are taking the fir at atepa into real 
programming hut tbe more OXpOrt you. become tbe better ynu real Eat juat whjt A.S7_MlC 
can dn for you. If yon are at all Lntereated in machine code it will be worth your -whlLa to 
find out mori. 



^a4**e*^e**4**-e ********** ***e+e+st * ^4 *4 + * * * *+* + +.# 

I Comprocsys limited 

t 1 eftcloee £l^, Flea a e rush me Z X . A SZ MIC + manual 

Oh A rv|^! ijiijjuji..L..i...j,. p[ll ,. r , P1 i.f^i ! | t i | 

I 

* A dd re aa .- ri , P ,. 1 ,. r ,. r ,. r .. 1 . P1 . r ..,. j...... 

+ >- + .l-l-iP + rF-rrr>iiB.....i..i..9.....ii....4..Lj 

; - ■ * • * « • 

; Sole UK agents : - CAPITA L COMPUTERS LTD. 

* Dept. SU, 1 Branch Rd, Park St, St Allans AL1 4R J, 

* Phone 0727 729 1 7. Cliques psvable Id:: 

* C0MPHOCSVS LTO/ASZMICa:c. 
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BOOKS 




Sinclair computers are ideal as cheap machines 
on which to learn the capabilities of computers 

and the basics of programming. 
To help in the learning process 
a small publishing industry has grown up, 
producing a wide range of books 
for the novice and the enthusiast. 
John Gilbert takes some off the shelf. 
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Expanding 
bookshelf 

John Gilbert looks back at the year's 
books to help enhance the ZX machines 



t N THE LAST year scores of 
books have been written about 

Mm Sinclair machines and it seems 
as if anyone who knows anything 
about the ZX-81 or Spectrum can 
enter the literary field and become 
an author. 

During the early days of the 
Sinclair boom t most authors were 
content to collect together a few 
programs and write a short piece 
about each one. That made a book 
which could be on the streets in the 
shortest possible time. 

One of the main publishers of ZX 
books is Interface. Its early 
contributions to the ZX-B1 market 
included Getting Acquainted With 
Your ZX-81, by Tim Hartnell, and 
The Gateway Guide fo The ZX-61 
and ZX-60, by Mark Charlton. Both 
books are full of listings and very 
little explanatory text and similar in 
content. 

Hartnell seems to have made a 
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one-man attack on the book market 
in the last year. His first books were 
full of listings and contained little 
text but his latest have dealt more 
w T ith the techniques of programming 
and are more helpful to a computer 
user. 

The rationale for books of listings 
was that they would give people who 
had just received their machines 
something to type-in and play wilh 
before beginning to program. That 
reason no longer applies. 
Magazines such as Sinclair 
Programs print listings which first- 
time users can type-in + so there is no 
longer a need to fill the pages of a 
book with long listings* 

The lesson does not seem to have 
been learned. Several companies 
have published books of program 
listings for the Spectrum. They are 
well-produced and colourful but 
ideal only for first-time users or 
people not interested in pro- 



gramming. The best of them include 
Computer Puizles for Spectrum and 
ZX-81, by Ian Stewart and Robin 
Jones from Shiva 4 and Over the 
Spectrum from Melbourne House. 
Over the Spectrum is a book of 
listings but the introductory text to 
each program is more compre- 
hensive than in other books. 

Details are also given about how 
to adapt techniques used in the 
programs to the user's programs. 
The Shiva puzzle book is 
exceptional. The authors pose 
problems and give lis lings which 
simulate the problems in an effort to 
solve them. 

A l some time in the last year 
authors must have felt that the 
market for books of listings had 
reached saturation point. People 
wanted to learn how to program and 
several hooks on programming 
techniques appeared. 

'Que of the first on techniques 
was The ZX-81 Pocket Book f by 
Trevor Toms, published by Phipps 
Associates. Toms described several 
wayB [if saving memory, a much- 
discussed subj eel among ZX users. 
In the book are several programs 
which use the techniques described 
and also provide light entertain- 
ment when difficulties arise. 

Another book on techniques 
which caught the imagination of 
users is the Sinclair ZX-81 — 
Programming for flea J Applications, 
by Handle Hurley t published by 
M a cm i M an, It details several soft- 
ware projects, including a word 
processor and data filing program. 
Hurley also deals with memory- 
saving techniques and problems 
which may be encoun ter ed by a use r 
when programming. The author has 
promised a book on machine code 
but it has not been published. 

Peek, Poke, Byte and A AM, by Ian 
Stewart and Robin Jones, and 
published by Shiva, gained fame for 
providing an easy introduction to 
programming for the beginner. The 
book takes nothing fur granted 
about the reader and contains many 
things which I ha ZX-81 manual did 
not embrace. 

The author of a technical book 
faces two problems. The wording 
must be precise but not fall into 
jargon- The author must also try to 
find new areas to explore and not 
draw on material used in other 
books. That does not seem to worry 
many authors but soon the technical 



market could be saturated with 
books on the same structured 
programming techniques and 
memory-saving devices, 

People need to know about those 
things but there are already many 
books which explain them 
adequately* It would be better if 
authors were to explore other areas 
and there are many as yet 
unexplored ones in computing- 

The machine code market for 
Sinclair machines is still very young 
bul what has been published is very 
good. One of the easiest books about 
machine code is Machine Language 
Programming Made Simple for your 
Sinclair, published by Melbourne 
House- The book takes an almost 
child-like stance hut proved very 
readable and excellent value for the 
beginner. 

Mastering Machine Code on your 
ZX-81, by Toni Baker, is also a good 
introduction to the subject but 
slightly more difficult for the 
beginner to understand. 

Machine code can be entered into 



the Spectrum with greater ease 
than the ZX-B1 and is expected to 
make people more willing to use it. 
Once they start doing so they will 
have greater programming power at 
their finger lips. The Spectrum is an 
ideal machine on which to learn and 
if this sector of the book market is 
overlooked it would be a pity. 

A new market for ZX hooks has 
been opened in the electronics field. 
Two examples are theZX-83 Add-on 
Cook, by Martin Wren-Hilton, 
published by Shiva, and 2Q SimpJe 
Electronic Projects for the ZX-81 
and other computers p by Stephen 
Adams. It shows how to build things 
like tape recorder controllers, 
numeric keypads and even a cheap 
thermometer, The book explains the 
working of several add-ons at 
present avails bin from retailers and 
includes projects which the reader 
can set up a including a burglar 
alarm and a voice recognition 
system. 

The book market is becoming as 
lively as the software market and no 



doubt many books will be produced 
for the Spectrum and the ZX-81 in 
the months to come. 

A general criticism of all the 
books mentioned is that they are all 
loo costly. Paperbacks which would 
sell for no more than E3 are being 
offered at £9, 

There are two probable reasons 
for the high prices of many books, 
Perhaps the market is so small that 
the prices have to be high to cover 
the costs. The other reason could be 
that the publishers know that people 
will buy a recommended book at 
almost any price. The satisfactory 
solution seems to lie between the 
two. 

The hook market needs strict 
controls over price and quality if it is 
to survive in the computer field. If 
companies do not start to reduce 
prices and publish better-quality 
books, computer users will become 
more cautious and selective. Thai 
has already begun to happen with 
software and the signs are that it is 
starting to happen with books. 
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ZX-81 

ZX- PANDA 




1BK EXPANDABLE RAM PACK 



Specially contoured unit 
fits sn uggly into ZX-81 thus 
eliminating wobble and 
memory loss. No additional 
power required. Red LED 
on /off indication. 



ONLY 



£25.00 




PANDA EXPANSION MODULE 



The above unit is easily expandable from 

16K to 32K 

I by simple insertion of 
a plug- in- module. 



ONLY 



£19.95 



ONLY 

£39.95 



GIANT PANDA 

Buy the 32K UNIT 

Complete at 
a special price 
of: 



All prices are fully inclusive of VAT and 
p&p. Delivery within 21 days of receipt of 
order. All products come with a full ONE 
YEARS GUARANTEE. 



SEND NOW TO: 

FOX ELECTRONICS 
141 Abbey Rd 
Popley 4 
Basingstoke 

Hampshire. Tel: 20671 



Please send me Name . . . 

.... 16K RAM PACK Address 

EXPANSION MODULE „ 

.... & ANT PANDA 

I Of lC| OSS 1L ■ i r i i i i ■ . ■ ....HiMl 



SPECTRUM 

NEWS FROM 



Ju^[ ree&ivft-J your £X SPECTRUM? No point rn looking any 
Further— we nave rne produce you n^ad rhe prices you expect 




SP48 



32K Memory extension 

[giving total cf 48K. Upgrades We if SP8G; 



SP80 

64K Memory extension 

[giving massive SOK| 





Both rne 5F4B ^nrj the SPSO ft inside the Spectrum case, are Fully compa Dele with al 
Sinclair *\&yon\ [ZX Frmtef. iVrmrodnve etc.]. aie very JQw in power consumption, 

require rxi soWCfing. dre easy to fit and remove and c^ry our full cpuawwe. 



Tranter yOurZXBl BASIC 

and machine rcoe pfdcjfams 
and (Jara onroyrju- 
Spectrum in mrnuTi-i *| fllA/l ^\£k^%C 
with the Fjfc-uious new JkW W mmKJ^^&J E_ , 



ZX 



£10 



TtHS vuperti ppece of software enables your Spectrum io LOAD programs from ZX6P tapo 
aid auroni^ncp*!/ converts chem to Spectfumese' ready for normaTSpeeCrum SAVEing 

E-^r I anion RobctKrs, Fmlancka Home. F4 Darwrt Clcne. K?m Lotion 66 f6T fei rj]-47l 3 HOrt 



Plncre include VM 



Plr^sc tick il yuu i^tjuire VAT retfipr 
Irpm rtp^Tiption 



Quantify 



n 



PS p 

Jenda»thpqueTO payA&fetO Loncinn Rrt?ocics rar TOTAL f _ 
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EAST LONDON ROBOTICS— THE OPTIMUM SOLUTION 



ZX81 & 16K 



THE TOMB OF 

DRACULA! 




k x 

S3) HORROR ADVEKTURE GAME! 



Occupying over 13V?K of memory, a superb 3D graphics 
adventure game for the ZX81 with 16K RAM, fo r only 
£3,95! Enter Dracula's tomb at 30 minutes to sunset . . . 
wander through the tomb's pre-rnapped 300 vaults in 
search of the fabled Vampi re 5 Treasure . . . pick up valuable 
silver stakes and use them to defend yourself against the 
lurking horrors . . , ghouls, zombie^ pits of primaeval slime... 
See them all on the ZXSI's plan of the tomb , when it 
will let you! Take a chance on a Mystery Vault . . . if you dare! 
And all the time the minutes are ticking by to sunset . . . 
when Dracula rises from his coffin and comes after you ! 
Each of the infin ite levels of the tomb has its own 300 vaults 
. . . go as deep as you like r the Prince of Darkness will seek 
you out in his blood-lust! WARNING - people of an 
exceptionally nervous disposition should play this game 
only during the hours of daylight' Special facility enables a 
game ih progress to be saved on tape so you can continue it 
wheneveryou choose. 

Pnce of only £335 includes ready -to- load cassette with 
library case and inlay., full instructions, postage and packing, 
Order today 1 Money refunded if not delighted! Send cash, 
P.O. orgheque to: 

MOVIEOROME VIDEO (Dept. SUA., 
19 Leigh ton Avenue, Pinner, HAS3BW, 
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INSIDE SINCLAIR 




During the year we made a number of behind-the- 
scenes visits to Sinclair Research, speaking to 
people involved closely with various important 

developments in the company. 
Much of what they had to say has proved 
interesting in the light of later developments. For 

example, Nigel Searle, head of the computer 
division, said it did not occur to him in June that 
Boots, Curry s or Rumbelows would sell a 
computer, Boots and Rumbelows now sell the 



In July, Richard Altwasser and Steven Vickers 
two of the leading figures in the design of the 
Spectrum, were keeping their plans secret after 
leaving Sinclair Research, They have since 
launched a major competitor in the home 
computer market, the Jupiter Ace. 
We begin in May with a visit to the Timex factory 
at Dundee to see the manufacture of the ZX-81. 





2j.X-8 1 . 



Lynd Church at Timex in Dundee 

Production goes 
like clockwork 



IN KEEPING with its philosophy 
of sub-contracting all manufac- 
turing processes, Sinclair 
Research appointed Timex to pro- 
duce the ZX-81 when it was intro- 
duced in March, 1981. 

Since that time, production at the 
Timex plant at Dundee increased 
from 10 P 000 to 60 , 000 units per 
month, while production of the 
Sinclair printer, also in the Timex 
factory, is 15,000 units per month. 

David Chatten, production con^ 
tr oiler with Sinclair, explained that 
although the company does not 
undertake its own manufacturing, it 
is very thorough in its analysis of 
prospective component manufac- 
turers. "We get people who are 
good at manufacturing particular 
components, then get everything 
assembled in a good production 
plant* \ he said. 

The rate of growth of units pro- 
duced at Dundee not only reflects 
the success of the ZX-81 but also 




Dnvio 1 Chatten 




Alton Johnston 



justifies Sinclair confidence in 
Timex, a company which had little 
previous experience in the 
assembly of electronics equipment. 

Allan Johnston, project manager 
of board assembly at Timex, 
explained that the company decided 
to expand in to new technology when 
watch technology began to change. 
He said: Our experience at Dundee 
was in mechanical watches but 
development in quartz and digital 
technology led us to consider expan- 
sion into other are as* \ 

So Timex and Sinclair began dis- 
cussions on the production of the 
Sinclair flat-screen tube and Micro- 
vision pocket TV, for which Sinclair 
has announced a £5 million four- 
year capital in vestment program- 
me. Because Timex had no 
experience in electronic assembly^ 
it was decided that the production of 
the ZX-81 would be a first step in the 
learning process, added to which 
Timex was prepared to make the 
capital outlay for equipment needed 
for such assembly; 

Chatters also stressed thai assem- 
bly staff at Timex are of very high 
calibre, the best of whom were, initi- 
ally, taken off-line to train in ZX-81 
assgmhlv. Chatten added: 

"Getting Timex to do the 
assembly on the ZX-81 may have 
bean a risky decision in the short 
term but in the long term it provides 
us with considerable security, 
giving us the opportunity to build 
good working relationships before 
full production on the pocket TV 
bcgins +t . 

Whatever the risks, production of 
the ZX-81 seems to he proceeding 
smoothly, with only minor difficul- 
ties still to be solved, according to 
Chatten* The process starts with the 
build-up of the printed circuit 
board, including the addition of 
diodes and resistors. The board 
then goes through a flow-solder 
machine, which solders all the 
components into place and includes 
a cutter to tidy the leads. 

It is only at that point that the 
chips are added to the board. They 




fluikto^ap the circuit board 




Assembling tfie keyboard 

arrive at the Time* plant in anti- 
static tubes and are fed into a slide 
dispenser to ease the process of 
manual assembly. It is at that point 
that the first test of the equipment is 
made. 

Bearing in mind that the assembly 
process has not then reached the 
keyboard stage, the test is to estab- 
lish that the board is alive and well* 
It is called the K test, because all it 
requires is the appearance of the K on 
the screen, notifying the user that 
the machine is ready for instruc- 
tions. 

If a board fails the K test, it is then 
tested on a GenRad 2270 which 
identifies the fault and produces a 



42 



Inserting th# chips 



Testing /or f quits 




Testing the keyboard 

printout denoting the area of fault. 
The printout is then attached to the 
board, which is returned to the re- 
work section, before going through 
the entire process again. 

Assuming that the board has 
passed the K test t the top half of the* 
casing with the touch-sensitive key- 
board and connectors is assembled. 
At that point, theZX-81 is again test- 
ed, running off a test program on 
cassette which will display a series 
of OKs on tho screen for every key 
tested. 

Finally, the bottom half of the 
casing is attached and the 
completed ZX-8 Is are packaged for 
distribution* 



Timex has agreed with Sinclair to 
market personal computers, 
peripherals and software in North 
America. 

Distribution for them will be 
handled by the established Timex 
shipping agents, distribution net- 
work and retail outlets in the U.S., 
though Sinclair will continue to sell 
the ZX-B1 by mail order from its 
Boston-based subsidiary until 
Timex sales reach agreed targets. 
At that stage Sinclair will begin to 
concentrate on sales of its yet-to-be- 
released flat-screen TV. 

The machines in North America 
will be marketed under both 
Sinclair and Timex names and 




Finished printers 

Sinclair will receive a royalty on alf 
sales under the agreement, which 
covers current and future Sinclair 
personal computer product* and 
Timex developments of Sinclair 
computer technology* 

Timex obviously has a fair 
amount of confidence in the product 
it is assembling for Sinclair, demon- 
strated by its use of the ZX-B1 to test 
the printed circuit board of the 
Nimslo 3D camera, assembled by 
Timex and soon to be marketed in 
the U.S. 

Sinclair believes that such con- 
fidence is well justified, pointing to 
what it considers to be alow percen- 
tage of returned equipment. The 
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Linda Bishop talks to Nigel Searle 

Plotting course for 
company growth 



return figure on the ZX-81 is 2*4 
percent, though the percentage 
return on kits is higher, at around 13 
percent* 

Chat ten claimed thai the higher 
figure of kit returns is due more to 
poor component insertion and bad 
soldering than to component failure. 

He admitted that of the 2 + 4 per- 
cent returns of supplied s s 
around one percent of failure is due 
to power supply faults, an area in 
which Chatten believes there could 
well be improvement. In fact* it is 
Clive Sinclair's stated aim for a 
return percentage of one percent 
overall and it is partly to that end 
that he appointed a quality 
assurance manager, David Fuller. 

While an aim for continued 
improvement in machine reliability 
is a necessary part of successful 
business practice, the gamble of 
engaging a company with little 
experience in electronic assembly 
seems to be paying-off. Chatten 
commented: 

"There is some room for improve- 
ment in the assembly process — 
perhaps greater use of automated 1 
production lines — but on the whole 
we are very pleased with Timex 
work". 



On the production linn, 




TTTE launch of the Spectrum is 
only a part of the development 
plans of the Sinclair Research 
computer division- The company 
also intends to market a full range of 
peripherals and software for all its 
computers and to expand overseas 
and into the educational market* 

The man behind the ambitious 
expansion plans is the head of the 
division, Nigel Searle. 

"I expect the Spectrum will not 
replace the ZX-81 but will sell 
alongside the ZX-81 and be the 
beginning of a range of computers", 
he said, 

'They will be fully-supported in 
terms of peripherals and software. 
We have already developed a mass 
storage device which is erf our own 
design and that will be announced 
later". 

He added that in future Sinclair 
intends to launch new computers 
with a full range of software. 

Of the educational market, Searle 
said: "Many schools have a ZX-81 
but I he price of them is such that 
many schools ought to have 20 or 30 
of them. We hope to penetrate that 
market in the UJC, and elsewhere". 

That ties with plans for overseas 
growth, The company is in the 
middle of searching for foreign 
distributors. 



"We expect our overseas sales to 
increase substantially", he said. 

Searle has a long association with 
Clive Sinclair* He first joined him in 
the Sinclair Radionics company 10 
years ago designing pocket calcula- 
tors* He then moved to the US.* first 
in California and later in New York, 
where he was responsible for pro- 
moting the company's calculators 
and watches, 

He stayed with the company until 
1977, when he left. 1A The calculator 
business was not doing too well and 
also it was not really the same com- 
pany once the National Enterprise 
Board was involved", he said. 

Two years later Clive Sinclair 
formed Sinclair Research, launched 
the ZX-80 and Searle rejoined him. 
He ran the U.S. office in Boston, 
concentrating on selling the ZX-80 
and 81 until taking his new job. 

Software is an area in which 
Searle is particularly interested. 
The company has begun a software 
development project which should 
build the library to 200 programs. 

"They will be available only 
through W H Smith, 26 to start, 
which is just the tip of the iceberg* 
covering games, education and 
some business. It is an area we have 
neglected in the past but we have 
spent time gutting together a wide 
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range of software for the ZX-81 1T + 

Searie was involved closely with 
the launch of the Spectrum and 
decided to continue the unusual 
Sinclair marketing strategy of 
concentrating on mail order. 

"With minor variations we are 
launching our new products the 
same way we always have done" P he 
said, but added that +i there are no 
plans at present for putting the new 
machine into W H Smith, which is 
Sinclair's only retailer", 

He said the reason was that "not 
many others are selling so many 
computers as we are. We have sold 
far more computers by mail order 
than anyone who has sold through 
stores". 

He added I hat the original idea 
behind the mail order decision was 
that when Sinclair first went into 
the computer market there was no 
obvious retail outlet for a personal 
computer. 

' *It does not occur to me. or any- 
body else, that Boots, Curry s T 
Rumbelows, would sell a computer. 

''It also makes good sense 
financially to sell through mail 
order. We do not have to give a 
discount to retailers which you 
normally have to do' 5 . 

The promotion of a new product 
through retail distribution can cost 
so much that the price of the product 
has to be raised by 50 percent* 

Heavy advertising is still 



essential and Seni le again adopts 
an unusual policy by not having a 
p re-determined budget 

"We are willing to spend as much 
on advertising as will produce a pro- 
fitable number of sales* \ he explain- 
ed* Last year the cost was slightly 
more than £5 million and in 1982 it 
looks as if it will be more than £10 
nii 11 ion. 

Where that is spent depends on 
the product, with advertising in the 
technical computer journals, 
particularly the magazines, and the 
Sunday magazines. 

"So far we have had products 
which have been of interest to both 
the specialist computer market and 
the general enthusiast market but 
we might well have products in the 
future which would be of interest 
only to the serious computer user", 

For the Spectrum, Searie is 
concerned not only with selling the 
machine but also with persuading 
people that is it better than rival 
products. "We would not introduce 
a computer unless it was signifi- 
cantly different from our existing 
one/' he said. 

His return to Britain has made life 
much more hectic than it was when 
he wae in Boston selling the I wo ZX 
computers- 

"So far working here has been a 
bit like jumping on a train which is 
passing at about 60mph. It seems as 
though there are many things to be 
done". 




Jim Westwood 

Backing 
Sinclair 

ONE OF Jim Westwood 1 * first 
pieces of engineering 
wizardry was the contraption 
which enabled him to carry-out 
soldering work from the comfort of 
his U;d + Were it not for the fact ihnt 
he was only 12 years old at the time, 
that might be mistaken for the sign 
of an extremely lazy character* As it 
is r it merely emphasises the trait of 
ingenuity which has helped him 
during his 20-year working relation- 
ship with Clive Sinclair. 

During those two decades, he has 
had a hand in such innovative 
products as the Sinclair pocket 
calculator, the three more recent 
computers and the promised flat- 
tube TV, not to mention the transis- 
tor radios and hi-fi equipment of the 
early days, 

Today, at 34, he is known as 
senior 1 or chief engineer, with 
Sinclair Research, a rola which 
combines engineering and manage- 
ment skills. 

It is a far cry from the early 1960s 
when he joined Clive Sinclair and 
one secretary straight from school 
and relied on trial and error, as 
much as natural aptitude, to take 
him through his first days as a 
technician, 

"Engineering of a kind was 
always my hobby, even when I was 
very young. Wherever I went you 
could be sure of finding a trail of 
broken torches in my wake< I had to 
take everything to pieces and 
gradually I was able to put it 
together again", he says. 

It is that consistent, if unortho- 
dox^ philosophy which hns stood him 
in good stead for so many years and 
ensured that the products in which 
he had a hand were always at t h eh 
forefront of technology. 

"I think it must be unusual to find 
someone like me in a fairly senior 
position without formal training"* 
he says modestly, * A but when you are 
always working unconventionally, 
as we are at Sinclair Research, I 
don't think training matters very 
much. Aptitude is more important". 




From his small office in 
Cambridge, surrounded by an 
orderly chaos of electronic 
equipment, he seldom works on 
fewer than three ideas at a time* Of 
those, few come to frtiition and only 
a handful reach initial design 
stages. 

'The most difficult part is 
deciding what we want to achieve in 
the first place- We start with a mess 
which we call a breadboard* That 
has a very basic outline of our 
concept. 

"Ail of us here have electronics in 
our bones and so when we first 
discuss an idea we know roughly its 
chances. Because we always 
produce 'firsts' we can be 
reasonably sure there will be no 
competition. 

"The real worry is always 
whether it will catch on. You might 
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His confidence grows as he talks 
of Sinclair generally and it is clear 
that he recognises the combined 
talent in the company, a team which 
would be sadly incomplete without 
him. 

H We are always surprised at how 
long it takes the rest of the world to 
catchup with us, After working with 
Qive for years, you learn that it is 
worth trying to do things other than 
the straighforward way. It has 
amazing benefits. All our products 
show imagination and inventive- 
ness; they make other people envy 
us and want to work for us. 

fci We spent a long time getting all 
the people together and now we 
have a very strong team, which is 
one of the main reasons for our 
success, in my view". 

Westwood, who is married to a 
former teacher and has four 
children under the age of 10* is 
adamant that his family will not be 
reared on a diet of TV games. 

A seemingly bad advertisement, 
perhaps, for his work, but he is 
already introducing his children to 
the concept of computers as an aid 
to living — and they love it + 

"My only adverse reaction to the 
whole thing is that the instruction 
manuals leave much to be desired 
when you are trying to teach 
children", 

Aside from the sheer technology 
of his job, he has become involved in- 
creasingly in management, taking 
part in the decision-making and 
ensuring that ideas are carried 
through the system, 

He enjoys decision-making and 
the follow-up process, including the 
field trials which, for the flat-tube 
TV P will take him round the world, 

"There has not been a great deal 
fo travelling so far. Of course* 1 go to 
Dundee often and our private 
aircraft has made a huge difference 
to that; it heats the sleeper anyway. 

"It will be another challenge to 
work on the field trials. We will have 
to set up small laboratories or take 
the equipment with us T trying it and 
perhaps modifying it slightly to suit 
the various surroundings 1 \ 

Ask what follows the flat-tube TV 
and We st wood is overcome by a 
sudden vagueness* at odds with the 
forthcoming nature of the rest of the 
interview, He may be untrained, he 
may be shy, but West wood knows 
when he is being tapped for a secret; 
and K like all good engineers, he is 
giving away nothing. 



feel sure there is a certain demand 
in the market but you are never sure 
just how it will sell". 

West wood admits that he still 
flinches at the sound of some of 
Clive's ideas but adds: "Ifs a 
challenge managing to achieve 
something without using expensive 
components and I like that 
challenge. 

"Of all the products with which I 
have been involved 1 think the ZX-flO 
is my favourite. It was a real 
breakthrough in the use of cheap 
components* It is something which 
ought to be in the Ark by now but I 
am still proud of it T \ 

Westwood is a modest and 
unassuming man t dismissing his 
early role at Sinclair simply as a 
matter of 11 fiddling with the 
components and trying to get the 
thing working". 
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Steven Vickers and Richard Altwasser set up on their own 

Searching for gold at the 
beginning of the Rainbow 



TWO OF the leading figures in 
the development of the Spec- 
trum have cut their links 
with Sinclair Research to set up 
their own company. 

Richard Altwasser, who designed 
the hardware, and Steven Vickers, 
who wrote the programs far the 
ROM working memory, have formed 
Rainbow Computing Co. Apart from 
publishing a book of programs for 
the Spectrum, the company plans 
are a closely-guarded secret, 

"It is necessary for us to be very 
cagey and apart from the one thing 
which we have announced* we 
would like to leave anything we are 
doing secret until it is ready for 
launching," says Altwasser, 

They decided to make the move 
because their major project for 
nine months, the Spectrum, had 



ended and, like many other people, 
they wanted lo be their own bosses, 

"We Itad plenty of freedom work- 
ing at Sinclair but at the end of the 
day the company was run by one 
man and if a decision needed to be 
made, there was one man who took 
that decision/ 1 Altwasser says. 

He and Vickers add, jokingly, that 
they had also been tempted because 
of ihe money Give Sinclair was 
making. 

Altwasser, 25, gained a degree in 
engineering at Trinity College, Cam- 
bridge and went to work for a micro- 
based automation company at 
Worcester but found the organisa- 
tion too limiting. After 18 months he 
left and joined Sinclair Research In 
September, 1980, 

He did some work on the develop- 
ment of the ZX-81 and after its 



launch in 1981 he was made res- 
ponsible for computer research, 
which involved him in the design of 
the hardware of the Spectrum. 

Altwasser has also been writing 
software for the ZX-81 and his Cam- 
bridge Collection has sold 30,000 
copies. 

Before joining Sinclair he had a 
little knowledge of computing, own- 
ing a TRS-80 and having run a 
course in teaching Basic. 

Vickers 5 knowledge, however, 
was much less. "Two years ago I did 
not even know what a ROM was, 1 1 he 
says. 

Vickers, 29. was also at Cam- 
bridge, gaining a degree in 
mathematics at King's College 
before doing his PhD at Leeds. In 
1980, after writing for a job to a 
number of computer companies, 
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including Sinclair P he joined Nine 
Tiles, a software consultancy based 
near Cambridge, which had written 
the ROM working memory for the 
ZX-81. 

His first job was the adaptation of 
the 4K ZX-80 ROM to make an 
8K ROM for the ZX-81. He also 
wrote the manual for the ZX-81 and 
went on to write most of the ROM for 
the Spectrum, as well as assisting 

with the manual 

Both say that they found working 
for Sinclair very exciting — 
"providing you can cope with the 
pressure without having a heart 
attack," The main difference they 
found between Sinclair Research 
and other companies in electronics 
was that "deadlines were very real 
deadlines". 

Development of the Spectrum was 
typical of the way in which Sinclair 
Research works, A rough specifica- 
tion was worked-out with the main 
requirements, including colour, 
high-resolution graphics and 
improved tape storage interface. 

That was set in September, 1981 
with a final deadline of the Earls 
Court Computer Show to April p 
1982. By thai lime the Spectrum had 
to be ready to go into production, 
which meant that not only had all 
the development work to be done at 
Sinclair Research but also all the 
suppliers had to be chosen and the 
production lines at Timex had to be 
tooled-up. 

That had to be done in conditions 
of great secrecy and very little infor- 
mation leaked about the machine, 
although Altwasser says he was 
surprised by how much was known 
about it before the launch. In the 



end t with many nights of working 
late, the deadline was met and the 
Spectrum launched on time. 

Other benefits of working for 
Sinclair were that there was no 
shortage of mousy for research and T 
as it was a small company, it was 
easy to obtain quick decisions on 
new ideas and new ways of doing 
things. 

"When I went for interview I 
asked about money being available 
if a piece of equipment was needed 
and was told that a request was 
never refused, but that they might 
advise about something which 
would he better," say Altwasser, 

For the future, Vickers and 
Altwasser say they are concerned 
to prevent a Japanese invasion of 
the British market. Their plans for 
doing that are to remain secret. 

Asked if their name denoted any 
link with the Spectrum, Altwasser 
replies that the only connection was 
that it hay been one of the sugges- 
tions for the new machine which 
they had liked, so they had decided 
to use it. 

One of their major concerns is 
that they should be able to keep pace 
with the latest developments in their 
field, 

'There will always be the fear 
that something you havo designed 
will be out-of-date as soon as you 
have finished it," he says. 

They also think that the present 
generation of computer tech- 
nologists will find increased 
pressure from today's school- 
children, Altwasser says that 
teenagers are able to grasp ideas 
with which he had difficulty less 
than three years ago, 



Rick Dickinson 

Modesty 
blazes 

AWARI>WINNING industrial 
designer Rick Dickinson is 
modest about his achieve- 
ments, which so far include the 
ZX-81 f for which he won a Design 
Council award, and the Spectrum. 

"I don't think 1 have ever been 
delighted with anything I have 
done", says the blond, 26-year-old 
prodigy. 'There always seems to he 
room for improvement". 

Dickinson is a meticulous worker 
and while both the ZX-81 and the 
Spectrum are selling beyond all 
expectations, he adds: S< 1 would 
never let anything go to production 
unless I was happy with it". 

Graduating from the Newcastle 
Polytechnic pioneering industrial 
design course, Dickinson and his 
classmates are equipped, theoreti- 
cally, to design anything 4 "from 
knives and forks to ocean tankers' 1 . 

Dickinson produced items as 
diverse as a chain saw and a road 
tanker during his first year as a 
qualified industrial designer, which 
he spent freelancing in Wales, 

He had already spent some time 
working for Clive Sinclair while he 
was studying for his degree and it 
was not long before he was 
absorbed as a full-time member of 
staff and the company's sole 
industrial designer, He is 
responsible for the appearance of 
Sinclair products down to the layout 
of the components inside and tlie 
pattern of information on the 
keyboards- His membrane keyboard 
for the ZX-81 was revolutionary and 
largely responsible for the low retail 
price of the product. 

Dickinson has learned that price 
is the ultimate justification and on 
all his designs he has to bear in mind 
the cost factor as well as the 
straightforward appearance of any 
item. 

The membrane keyboard was a 
great success and Sinclair has had 
to cope with numerous pirate copies 
since its inception but, as with 
everything, it had its disadvantages. 
Its main disadvantage was its 
inability to register touch, To ensure 



you have a response it is necessary 
to look at the screen — there is no 
reassuring click when you touch 
each key. 

For the Spectrum, Dickinson has 
returned to a raised keyboard but 
again he produced a first by 

making it from rubber. He says: 

" I like the Spectrum much more 
than the ZX-6 1* It was much quicker 
to design but much more 
complicated. It is a step upmarket 
and I was really trying hard for a 
super-smart machine, IL is not for 
quite the same amateur market". 

The process of design is a long 
one. Normally it begins when Clive 
Sinclair outlines his idea to Dickin- 
son, including his demands about 
size. "He will resolve in his own 
mind the specifications and he will 
always say how small it has to be, I 
think how can it be that small? Yet 
he is always correct in the end and 
we produce something which 
seemed impossible to me in the 
beginning' \ 

Armed with his brief, Dickinson 
then spends a few days wilh his 
sketchbook, exploring ideas, but he 
likes to begin work in three dimen- 
sions as quickly as possible and is 
soon modelling in Perspex or 
plasticine. 



The next stage is to produce the 
finished model in Perspex but 
obviously it has no components 
inside — it is produced as a solid 
block, 

That model is detailed, even down 
to the graphics which Dickinson has 
painted on. Layout of the interior 
follows, with the designer using all 
his powers of logic to ensure that 
each component is in the best 
possible place. Perhaps the most 
difficult part is the keyboard. 
Dickinson says; 

"We spent a great deal of time on 
that. It is the only interface between 
the user and the product and it has 
to ba right. We were trying also to 
cram on more information than 
anyone had ever done. I believe 
that form should follow function". 

Design of the ZX-81 took about six 
months. The Spectrum was quicker 
but with all his major projects 
Dickinson also has to set aside time 
for add-ons to existing computers — 
the work is never finished. His main 
project now is the flat4ube TV. 

His biggest problem with that is 
that Sinclair has already been 
working on U for some time. 
Normally he is briefed at the same 
time as the electronics engineers 
but this time the inside is already 



finished. IL is also another first, 
which means Dickinson cannot 
research by looking at existing 
products in the field. 

That is the most exciting thing 
with this company, you know; many 
products are the first of their type P 
so you are really in on something 



new _ 

Dickinson is content with his life 
in every way . At school he liked the 
sciences and the arts and his job 
ensures that he remains involved in 
both. He spent one year on a 
foundation course at art college a l 
Grimsby before starting to read for 
his degree and feels the experience 
was invaluable. He is happy with his 
work at Sinclair* 

"We all work very closely, very 
much a s a te am. Mos t of the informa- 
tion is in people's heads. There is no 
time to be formal and put it on paper. 
It is a good atmosphere in which to 
work". 

For this award- winning York- 
shire man, it abounds with oppor- 
tunity, too. He has entered the 
Spectrum for a Design Council 
award and on his drawing board are 
the initial stages of the flat-tube TV 
— another first, and possibly 
another award, 
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Our new cased keyboard has 52 
keys, 1 2 of these are used for the 
numeric pad. The numeric pad 
offers some useful features; you 
can cursor with one hand and it 
will be a boon for anyone who 
enters a Jot of numeric data. 
The case measures 1 5 x 9 x 2V2 . 
The computer (ZX81 or 



spectrum) fits neatly inside, 
fitted inside the case is a mother 
board (81 model only) which 
allows 1 6K, 32K and 64K to be 
fitted in the case. AJI the 
connections are at the rear of the 
case i.e. Power Mic, Ear, T.V. and 
the expansion port. The power 
supply could also be fitted inside. 
This means you have a very smart 
seJf-contained unit. 



NOTE 

The keyboard is connected to your 
computer by a ribbon cable and 
this has connectors fitted which 
simply push into the Sinclair 
connectors. It is a simple two 
minute job and requires no 
electronic skills or any soldering. 



ZX81 ARCADE SOFTWARE 
THE FOLLOWING EXCITING MACHINE CODE 
ARCADE ACTION GAMES ARE AVAILABLE 
FOR THE 16K ZX81 ★ CENTIPEDE * METEOR 
STORM (® £4,95 each 



Fully cased with numeric pad £45 
Uncased with numeric pad £30 

£15 



* 16K Ram Massive Add On 
Memory Fully assembled 
and tested £19.95 

* 64K Memory Expansion 
£49.95 

* 4K Tool kit full of utilities to 
aid the programmer in 
constructing and de-bugging 
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E.Prom version for use with 
graphics Rom £9.96 
Cassette Version £6.95 
★ Flexible ribbon connector 
£10 

+ Spectrum Memory Upgrade 
to 48K £35 



SEND S.A.E. FOR INFORMATION 
PACKED CATALOGUE 



23 Sussex Road, 
Goriest on. 
Great Yarmouth, 
Norfolk. 
(0493) 602453 



Send off the coupon today or 
telephone Gt. Vermouth for our 
answering service (available 
2* hri. a day 7 days a week) 
quoting BarcJaycard or Access 
numberj. 

PJease add on £ 1 ?5 for Prp 
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4K GRAPHICS ROM £29.95 

The DK Graphic module is our latest 
ZX81 accessory. This module unlike most 
other accessories fits neatly inside your 
computer under the keyboard. 
The module comes ready built, fully 
tested and complete with a 4K graphic 
ROM. This will give you an unbelievable 
448 extra pre-programmed graphics, your 
normal graphic set contains only 64. This 
means that you now have 512 graphics 
and with their inverse 1024. This now 
turns the 81 into a very powerful 
computer with a graphic set rarely found 
on larger more expensive machines. In 
the ROM are lower case letters, bombs, 
bullets, rockets, tanks, a complete set of 
invaders graphics and that only accounts 
for about 50 of them, there are still 
about 400 left (that may give you an 
idea as to the scope of the new ROM). 
However, the module does not finish 
there, it also has a spare holder on the 
board which will accept a further 4K of 
ROM /RAM. This holder can be fitted with 
a 1K/2K/RAM and can be used for user 
definable graphics so you can create your 
own custom character sets. 

THE FOLLOWING SOFTWARE IS AVAILABLE FOR 
USE WITH THE GRAPHIC ROIW<fr>£4.95 each 

* ASTEROIDS * CENTIPEDE * DEFENDER 

★ SPACE INVADERS * METEOR STORM 

WHY WAIT? 
ORDER TODAY FOR FAST DELIVERY 



| o> entity and pixr wrirn cwclrr i r k j 
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Please send me 

Please send me 
Please send me 
Please send me 

Please send me 

Please add on £F5 forPfR I enclose E 



(ff. E 



Name +w 
Address . 




Cheque/P.O. payable to DK Tronics 
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ZX Spectrum /ZX81 



FOR ONE JOYSTICK AND 
INTERFACE MODULE 



BUILT, TESTED & READY FOR USE 



* NO SOLDERING, plugs into rear expansion port 
between ZX and Ram Pack, Printer or Microdrives. 

* TWO JOYSTICKS connect via one interface module. 

* NO SPECIAL PROGRAMMING, Joystick 1 
operates a& keys 5 to 8 through itikey instruction. 

* IMMEDIATELY COMPATIBLE WITH ALL 
CURRENT SOFTWARE u&ing arrow keys for 
movement, 

* INTEGRAL 'FIRE* BUTTON 

FREE 'Video Graffiti* listing + full instructions, 



To: A.Q-F. HARDWARE, 26 Van Gogh PlBCft, 
Hogi-ior ft*gi£, WftSt Sussex P022 9BY 



QTY ITEM 



JOYSTICK 



INTERFACE MODULE 



ZX Spectrum □ ZXBl[] PE*ase tick 



ITEM PRICE 



15.96 



FINAL TOTAL 



TOTAL 



ZX SPECTRUM 
SOFTWARE 



SUPERDRAW16 £5.00 SUPERVIEW48 £5.00 



List of Features 

* 16K Sp&cf rum graphics pack, 

* Full screen high resolution colour. 

* Moving cursor control. 
K Large e I phabet faci I i ty . 

* Pictures saved on cassette. 

* Automatic 'slide show" option. 

* Menu driven, easy to operate, 
crash proofed . 

* Documented to usual high Video 
Software standard. 

H Dem onstration slide show r 

* Audio cammentary on reverse of 
cassette. 



List of Features 

* 4SK Spectrum personal 
viewdata. 

* Page creation with moving 
cursor, 

* Large alphabet option. 

* 48 full screen two colour 
pages OR 

* 24 full screen full colour 
pages, 

* Random page recall. 

* Continuous page rotate F 

* Print option, 

* Full operating manual to our 
usual stands rd- 

* Audio commentary on reverse 
of cassette. 



Prices include VAT, P 
& P. 

Immediate delivery* 



Full range of ZX81 

software 

still available. 



VIDEO SOFTWARE LTD 
Stone Lane F Kinver, 
Stourbridge, 
West Midlands, 
DY7 6ECL 



Scramble (ZX81) £3.95 
Scramble (Spectrum) £5.50 
Frogs (ZX&1) £3 ,15 
Masterchess (48K Spectrum) £6.95 
Bomber (ZX81) £3.95 
Paintmaze (ZX81) £3.95 
ZX Chess (ZX81] £5.50 
Breakout (ZX81) £3.95 V 
Sorcerer's Castle (ZX81) £3.95 
Space Invaders (ZX81) £3.95 
Asteroids [ZX81] £3.95 
Tempest (ZX81) £3.95 
IK Gamespack (ZX81) £3.95 
Debug (ZX81J £3.95 

All available on cassette, with library case, direct from 
the makers (please make cheques/PO's payable to MikroGen 
and add 40p post & packing). Our range is constantly 
being up-dated - write for full details of the latest 
games and add-ons for your Sinclair. 



From Mikro-Gen 
for your Sinclair 



■ ■ ■ ~ I ^ 



24 Agar Crescent Bracknetl Berks RQ 1 2 2BK 
Tel Bracknell (0344) 2731 7 



TRADE 
ENQUIRIES 
WELCOME 
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SPECTRUM CLOSE-UP 




The biggest micro news item of the year was the 
introduction by Sinclair Research of a colour and 
sound microcomputer, the Spectrum. While 
retaining many of the features of the earlier 
ZX-81, improvements were made in a number of 
areas. Two of our leading writers assessed its 

capabilities. 
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Colourful addition 
to Sinclair range 

Robin Bradbeer impressed by value 



TlHE SPECTRUM is a colour 
and sound computer for the 
incredibly low price of £125. 
At that price it undercuts the BBC 
Microcomputer Model A, its direct 
competitor, by around £175. Ln 
designing the new machine it is 
clear that the rejection of the 
Sinclair offer to build the BBC Micro 
was foremost in the company's 
mind. The specification is very 
similar and will certainly affect 
sales of the Acorn-based machine. It 
is as if Clive Sinclair has turned to 
the powers that be in the Govern- 
ment and BBC and said: I told you 
so. M . 

The Spectrum is a small computer 
measuring 233 x 144 x 30mm + or 
slightly wider but not so deep as the 
ZX-81. The basic model has 16KB of 
RAM and 16KB of ROM. That com- 
pares to most other common com- 



puters for ROM but it is more RAM 
than most models in the less than 
£300 price range. 

Another 32KB of memory is avail- 
able at around £50 and that plugs 
into some sockets already built into 
the main board. The 48KB RAM 
model therefore, is potentially as 
powerful as the very common Apple 
II computer costing around three 
times the price. 

The Spectrum plugs into a normal 
UHF TV tuned to channel 36 and all 
characters are shown lower-case 
unless specified by using the 
capitals shifL There is a capitals 
lock, which is very useful. The Basic 
is based on that of the ZX-81 and 
some of the features lacking on the 
original model have been included 
in the latest one. 

The screen can display 24 lines of 
32 characters t although the 



individual pixels which make up 
each character — 64 in all — can be 
accessed and changed at will. Thai 
means that 256 x 192 pixels is 
available for graphics. 

The screen format is very similar 
to the Commodore Vic T with a border 
area and the active screen within 
the border. At switch-on, the system 
automatically enters a mode where 
border and screen area, or paper as 
it is called, are white and the letters, 
or ink colour, black. That overcomes 
the strange effect noticeable on 
some cnlour computers where the 
border area is different from the 
working area, which makes the 
screen look smaller than it is. 

The colours of the border, paper 
and ink can be changed easily with 
commands of the same name. Eight 
colours are available^ although 
judicioos use of the graphics 
characters available makes inter- 
mediate colours, like orange, possi- 
ble. It is also possible to have 21 
user-defined graphics characters, 
which will allow Greek or other 
alphabets to be used. 

Unlike some computers built in 
the States, the Spectrum also has a E 
sign on the keyboard. Everything 
can be printed on the ZX printer; the 
ZX-81 expansion memory pack can- 
not be used with the Spectrum. 

Many commonly-used routines in 
the graphics are available auto- 
matically. For example, a circle can 
be drawn with the 'Circle* command 
by specifying the centre and 
diameter. 

In addition to the ink and paper 
commands, the Basic has brightness 
and flashing commands* Other 
useful graphics functions include an 
over command which allows 
characters to be super-imposed at 
any point The six colour-control 
commands can be used over the 
whole active screen area or locally 
within each individual 8x8 pixel 
group which makes up each 
character. 

Like the ZX-81, the plot command 
accesses one pixel at a time and the 
attributes of each block can ba used 
to control the characteristics of that 
pixel. Colour control codes, which 
can be accessed directly from the 
keyboard, can be inserted into text 
or program listings and, when dis- 
played, will over-ride the globally- 
set colours until another control 
code is encountered. 

All control commands can also be 
used within strings and it is enter- 
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t wining to define a string which has 
different-coloured characters and 
background colours in ft. A simple 
print command using that string 
causes it to be printed to screen just 
as stored. 

Editing is the same as for the 
ZX-81 but the addition of auto- 
repeal on every key makes editing 
easy, especially when the cursor is 
moved around a long line* 

Some additions to the Basic 
include the means to enter a binary 
number directly. That is the method 
of generating the user-defined 
characters,, of which there can be 
21 directly-attributable tu some of 
the keys on the keyboard. The fi x 8 
matrix is made up by defining the 
character as a series of eight bytes fc 
each byte being one line of the 
character. A 1 indie a le* h pixel and 
a 0 the absence of one. Other new 
functions include READ, DATA and 
RESTORE, something which was 
sorely missing on the ZX-8 1 , FN and 
DEF FN are also there. 

One of the best new additions to 
the specification is the ability to 
type in lower-case. That certainly 
makes reading and writing pro- 
grams easier, especially as the key- 
words are still capitals. So strings, 
variables and arrays can be 
specified in a way which is simpler 
to use. 

Unlike the ZX-81, the Spectrum 
uses true ASCII codes for its alpha- 
numeric characters and control 
codes. That means that ZX-81 cas- 
settes cannot be read into the 
Spectrum. Other than the absence 
of SLOW, FAST and SCROLL, how- 
ever, the Basic is identical. There is 
no need for FAST or SLOW, as the 
memory-mapped screen overcomes 



the need for screen writing during 
interlacing, as on the ZX-81. The 
Spectrum has the speed of 1 he ZX-81 
in fast mode with the screen charac- 
teristics of the ZX-81 in slow mode. 

The Spectrum has an expansion 
port similar to the ZX-81, with the 
addition of the colour video inform- 
ation. Thus a colour monitor could 
be attached to give a high-quality 
display. Full data, address and 
control buses for the Z-80 processor 
are available and the ZX printer can 
be plugged-in directly. 

The LPRINT. LLIST and COPY 
commands work with Spectrum 
Basic, with the additional bonus 
that any user-defined graphics will 
also be printed. It is also possible to 
run a number of other peripherals 
at which Sinclair has only hinted, 
There will be an RS232C interface, 
so that standard printers can be 
attached. There will also be a net- 
work with an interface which fits on 
the expansion port, as will the ZX- 
Microdrive, to be launched later. It 
is possible to access all I/O ports by 
using the IN and OUT commands in 
the Basic. 

The Spectrum has a very basic 
sound capability, The internal 
speaker emits a ' raspberry' -like 
sound, set normally at a frequency 
of middle C. The pitch and duration 
of the note can be defined in the 
Basic with the BEEP command. The 
centre frequency being middle C N 
any other note can be defined by the 
number of semitones above or below 
that frequency, It also possible to 
have fractional intervals. 

In summary, the ZX Spectrum is a 
very fine computer and at the price 
will give Commodore, Acorn/BBC 
and Atari a run for their money. 





Taking 
the lid off 

Stephen Adams 

THE SPECTRUM is very 
similar in shape and style to 
the ZX-81 and there are many 
similarities- Sinclair retained the 
original keyboard to save space but 
has provided a rubber sheet with 
moulded keys on it which fits over 
the top. The sheet is suspended over 
the flat keys — which on the Spec- 
trum a re bigger than the ZX-81 — so 
that when a key is pressed it bends 
to give some feel to the keyboard. 

That and the fact that the keys 
repeat if held down for longer than 
one second, even when using SHIFT, 
makes the keyboard much easier to 
use- The single keyword system has 
been retained and that saves 
memory! as all the Basic words can 
be stored as one byte. It also means 
that two SHIFT keys are required to 
reach all the functions; one is called 
CAPS SHIFT and the other SYMBOL 
SHIFT. They are at opposite ends of 
the keyboard and as they are often 
used one after another, it tends to 
slow the input speed as you are con- 
stantly swapping hands. 

For instance, RUBQUT and the 
cursor movements use CAPS SHIFT 
and + -* are SYMBOL SHIFT, It 
would have been a better idea to put 
both on the left-hand side* as they 
often need to be used together and 
could be pressed with one hand 
while the other searches for the 
appropriate key. 

The keyboard is an input-output 
mapped device* as on the ZX-8 1 h and 
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along with the ZX printer, which is 
the same for the ZX-81 and the 
Spectrum network RS232 interface* 
discs, loudspeaker, tape interface 
and border colours require only one 
address line to work. That means 
that you must make all of the lower 
five address lines a binary 1 to use 
your own devices, 

The input-output map access has 
been improved greatly, however, 
with the addition to the Basic com- 
mands of IN and OUT, They give an 
instruction IN A(c] or OUT A(c) 
where registers BC give an address 
from O to 65535, 

The memory-mapped addressing 
of the RAM/ROM occupies 0-1 6K 
and the RAM 16K-32K on the basic 
1 6K model. There is provision for an 
extra 32K board to be plugged into 
IC sockets at the back of the printed 
circuit board. The 4SK version will 
have the board fitted but to add it 
later will cost £60 p which seems 
expensive. 

There would be no difficulty in 
adding extra ports to the memory 
map, as on the ZX-81 , above 32K — 
on the basic version — but for two 
things, There is no line, so that the 
extra RAM can be turned-off if 
required on the edge connector and 
the edge connector address lines 
have been moved to the outer edges 
so that it is incompatible with Ihe 
ZX-81. The Spectrum has a 2 8-way 
double^sided edge connector of the 
same style as the ZX-81, with the 





key way on pin 5, That makes any 
input-output device compatible with 
the ZX-81 hut any memory-mapped 
devices would have to be re- 
arranged. The edge connector also 
has a number of new signals on it 
which are not explained in the 
manual, plus a video output and 
colour outputs for VDUs. 

All the voltages used on the 
Spectrum are also brought out, 
namely + 5V, -SV t + 12V and -12 V + 
They are obtained from the same 
buszing transformer as is used in 
the 16K RAM pack and most of that 



above the dots for each character. 
They are all stored in one byfe per 
character and can be read by the 
Basic word ATTR and altered either 
by Basic commands or POKEs. 

The dot screen is a different 
matter, however, and cannot be 
altered so easily, as the dots are 
stored in peculiar order, so you have 
to use the graphics commands — 
which can define all the dots on the 
22 line by 32 character screen avail- 
able to the user — or the SCREEN 
command. 

The screen takes up 6,912 bytes of 



in f 




$0 



era 



**** 



RAM pack seems to have been trans- 
planted on to the Spectrum. 

The obvious additions to the cir- 
cuitry are the PAL colour mixer 
under the metal can, which contains 
the video modulator, and two 
crysta l-con trolled osc illators arc 
used, one for the ULA* which 
controls the screen among other 
things, and the other for the colour 
mixer* The 14mHz clock for the ULA 
is also used to drive the ZrBOA 
microprocessor after it has been 
reduced to 3.5mHz« That is 0.25mHz 
faster than the The Z^SOA 

has also been freed of the job of 
putting-out the screen — by the ULA 
— and so no longer requires the 
c ommands FAST or SLOW, as it 
works at top speed all the time 
except when BEEP or PAUSE is 
used. 

PAUSE and BEEP both cause the 
Z-80A to slop for a time determined 
by the programmer and so it will do 
nothing else while those commands 
are being done* BEEP commands 
should be kept short in a program 
For that reason; 0,01 seconds is a 
good speed to PRINT AT and BEEP at 
the same time. 

As for programming the 
Spectrum, it can be considered as 
an extension of the ZX-81 Basic, The 
PAPER, INK, BRIGHT and FLASH 
commands for each character 
square are stored in a memory map 




the 16K memory and the system 
variables take up another 738 bytes. 
The rest of the memory is not free for 
the user to use as 11 other areas 
float above location 23733 and can 
expand and contract as required by 
the Spectrum, 

The program and variables are 
sandwiched in the middle of those, 
so REM statements cannot he used 
for machine code. There is an area, 
however, which can be used for 
machine code programming above 
RAMTOP which is ignored by the 
Basic and its length can be defined 
by the user* 

The user-definable characters 
area is stored above that so they can 
be retained from program to 
program. 

There are many tape arrange- 
ments which can be made with the 
Spectrum. The program, strings or 
machine code can all be SAVEd, 
LOADed and VERIFYd separately, 
The variables and screen can also 
be stored on tape but cannot be 
VERIFYd. As each is SAVEd, a 
message to start the tape recorder 
will appear and wait for you to press 
a key. 

SAVEing or LOADing causes the 
border to flash red and green or red 
and blue* depending at which part of 
the tape you are looking. All the tape 
programs LOADed correctly. 
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During the year Sinclair User has published 
a number of articles of a specialist interest. 

We reprint some of them, 
particularly from the early editions 
which are now unavailable, together with some 
new features on issues in the world of Sinclair 
computers. We begin with Ian Logan, 
who has some interesting comments on the ROMs 
of the ZX-80, ZX-81 and the Spectrum. 



Ian Logan looks inside the ROMs 

Monitoring the 
success of Sinclair 



THE NUMBER of Sinclair 
computers manufactured is 
now approaching 750,000. 
That impressive figure shows the 
wide acceptance of the Sinclair 
design and Sinclair Basic, So far 
there have been three monitor pro- 
grams — the 4K program of the 
ZX-80 and the 8K program of the 
ZX-80 and ZX-81; and now the 1BK 
program of the Spectrum — and 
each has achieved a success which 
should be the envy of any machine 
code programmer, 

It was clearly one of Clive 
Sinclair's earliest decisions to have 
a radically new Basic interpreter 
written for the ZX-80. It would have 
been easier to use an existing inter- 
preter, e+g. t from Microsoft, but it is 
questionable whether such an inter- 
preter P the operating system and a 
character set could have been fitted 
into a 32K-bit ROM 4K-byte read- 
only memory. 

So the 4K program was commis- 
sioned and written. The brief for the 
programmers clearly was to write 
as full a Basic interpreter as was 
possible and to include short but 
still functional routines for scan- 
ning the keyboard, producing the 
din play and handling the cassette 
interface* 

The 4K program was a great 
sue cess t despite the fact that it 
handled integer-only arithmetic, 
The full use of single-stroke key- 
words was completely successful 
and the impressive syntax-checking 
feature made the ZX-80 an instant 
success. The 4K program was 
written de novv and was vary 
structured. It was also almost 
totally bug-free. 

The 8K program was written for 
the ZX-80 and re-written to run the 
ZX-8 1 , The ZX-80 was almost out-of- 
date at the time of its launch and 
within a year Sinclair had the ZX-81 
almost in working order. The ZX-61 
was developed directly from the 
ZX-80 but there was never a possi- 
bility that the SLOW-FAST machine 
code handler could have bean 
incorporated into the 4K program. 



In any case, prices of chips were 
falling fast and the ZX-81 was 
always to be supplied with a 64K-bit 
ROM SK-byte read-only memory, 

The 8K program was written by 
taking the old 4K program and 
adapting it. Much greater emphasis 
was given to the tape interface 
rou lines — but Still not sufficient; 
the SLOW FAST handlers were 
added and the integer calculator 
replaced by a very sophisticated 
floating-point calculator which 
used an internal slack-operating 
language, 

Once again, there was insuffi- 
cient room available and the pro- 
grammers had to omit routines they 
would have liked to include and to 
write economical code, thereby 
sacrificing speed ► 

Moreover, the whole program 



clearly was written in a hurry + The 
initial well-structured approach 
used in the 4K program was lost and 
the result unfortunately was not too 
successful. All in nil there were 
probably a bout 1 00 r 000 ZX-8 1 s 
supplied with the unimproved 8K 
ROM program. Those machines had 
a fault in the SLOW-FAST handlers 
which made the machine crash 
unless the user included POKE 
16437,255 at suitable places in a 
Basic program and h more important, 
the machines could not count 
correctly, e.g. T PRINT 0.25**2 gave 
3.1423844, 

Whereas the error in the SLOW- 
FAST handler could be corrected by 
software, there was no such possi- 
bility of correcting the calculator 
error in that way- It was possible, 
however, by means of a hardware 
add-on in effect to change the code 
at location hex 1735 and thereby 
correct the error. It is probable that 
about 20,000 ZX-8 is were fitted 
with thai hardware modification in 
the summer of 1981* 

Faced with the somewhat unsatis- 
factory situation, Sinclair had the 
BK program re-writ ten and 
machines with the improved pro- 
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g r am beg an to app e a r in Se p tern ber , 
1981* Since then, the 8K program 
has been bought, along with a 
ZX-81, by about 40O t 0OQ customers 
and that surely makes it the most 
successful machine code program 
ever written, 

Notwithstanding its undoubted 
success, it is interesting that even 
now it is not bug-free. The most 
important error occurs in the 
'division routine 1 e.g.: 

10 LET A = 0.00001 

20 LET B = 1/10000 

30 IF A« »B THEN FEINT A: PP 
« ";B 

which is well within the capabilities 
of four-byte mantissa arithmetic 
which should give about eight 
decimal figures of accuracy, To the 
user the error appears as a 
rcunding error nnd shows-up only 
occasionally. It is, though, definitely 
a bug, as it was not the 
programmers' intention to have that 
kind of result. 

In April, 1982 the Spectrum was 
launched in a blaze of publicity and 
it is a most worthy successor to tho 
ZX-81. Now. at last P there is a satis- 
factory set of cassette-handling 
routines; a high-definition display 
which allows for the drawing of 
lines, arcs and circles: a small 
beeper, and + of course, satisfactory 
colour. 

The situation of having a high- 
resolution display for handling 
points hut a low-resolution format 
for colour is clearly a hardware 
compromise and the machine would 
never have bean so cheap if it were 
to include an additional set of 
display chips. 

The Spectrum is a direct develop- 
ment from the ZX-8 1 in respect of its 
hardware and its monitor program. 
The 16K program is an adapted 8K 
program and contains large blocks 
of code which have been carried, 
unchanged, from the earlier pro- 
gram to the later one, To those 
blocks ha ve been added routines for 
all the new commands. 

Essentially, therefore! the 
pedigree of the 16 K program can be 
traced to the BK program and then 
further back to the original 4K 
program, The tidiness of the first 
program is now almost completely 
lost and the present 16K program 
has only a token attempt at 
structure. 

It is probably a direct con- 
sequence of the loss of the overall 
structure of the program that it con- 



tains a large number of bugs. In 
addition to the division error 
carried-over from the 8K program fc 
there are errors in the routines for 
back-spa cing p forward-spacing, 
SCREEN, CLOSE and STR$. Also 
there has been considerable con- 
fusion with respect to the value 
'-65,536*; leading to e.g., PRINT INT 
-65536 giving -1. 

It is to be hoped that sooner 
rather than later an improved 
version of the 16K program will 
appear. 

Has Sinclair given a new lease of 
Ufa to a failing language with its 
Basic? It is very interesting to see 
how many people speak well of 
Basic, as opposed to its opponents 




who seem to be so outspoken about 
their feelings against it. 

Basic is an almost porfect lan- 
guage for beginners; it is easy to 
start and is sufficiently like English 
to make sense. It does not lend itself 
well to the writing of highly-struc- 
tured programs but it is always sur- 
prising to see just how well-formed a 
good Basic program can he. 

The fact that Clive Sinclair chose 
Basic for the ZX-80 and has 
continued to use it in the ZX-81 and 
the Spectrum shows that at present 
there is really no worthwhile alter- 
native. 

The success of Sinclair Basic is 
due to its overall clarity of 
presentation as much as to any of its 
special command features. The 
design of the characters is deer and 
bold, and the use of both leading and 
trailing spaces which appear 
automatically is very impressive. 
With respect to the command 



features the use of 

- PRINT AT line, column; ■ 
is extremely easy to use and a great 
advance on the use of a series of 
cursor home* cursor down and 
cursor right control characters; but 
it would have been pleasant also to 
have the use of a PRINT character 
area command. The provision of 
allowing for the length of a string to 
be fully-defined is also of great 
advantage and that together with 
the slicing feature h makes the 
manipulation of strings straighl- 
forwardn 

In no way can it be said that any of 
the three Sinclair machines is sup- 
plied with Extended Basic but 
within the constraints of the size of 
the ROM allowed in the particular 
model, the programmers have 
produced three levels of excellent 
Basic. 

Two more special features have 
been found in all the Sinclair 
machines. Automatic syntax 
checking of the edit-line has been a 
feature in all three Sinclair models 
a nd the re is proba bl y n o other a i ngl e 
feature which makes for better pro- 
gramming. Immediately an error 
has been made the machine prompts 
the user to correct it. 

In most machines it is only run- 
time errors which are detected but 
in the Sinclair machines the Basic 
interpreter is called to check the 
syntax of Basic lines prior to its 
being called to run the lines. 

The two passes through the Basic 
interpreter are distinguished from 
each other by the use of syntax/run 
flag bit 7 of the system variable 
FLAGS, During syntax checking, the 
flag is re-set and at any stage when a 
value normally would be changed, 
the flag is read and t inconsequence, 
the value is left unaltered. Later 
when the line is being run the flag is 
set and that leads to the changing of 
values, 

The same error reports are gener- 
ated whether in syntax-time or run- 
time but it is a feature of the oper- 
ating system that the user is not 
given the report when the syntax 
fails; only an error marker appears 
in the edit-line and then only at the 
position reached by the interpreter 
when the error occurred. 

Fundamental to all the Sinclair 
machines has been the use of single 
keystrokes for Basic command 
words, functions and some separ- 
ators, That feature has been a great 
success, although on the Spectrum 
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the number of different keystrokes 
possible is leading to an interesting 
range of styles for entering 
programs — it is scarcely touch 
typing. How does the machine know 
whether to write a K or L, or for that 
matter on the Spectrum a G, E or G at 
the correct moment? 

It is interesting to find thai the K/L 
cursor is produced, not as a result of 
scanning the line, but as a result of 
trying to print the line. 

When an ediHine is apparently 
being written on the lower pari of 
the screen it is in reality being built- 
up in the editing area and then 
printed, with tokens expanded, in 
the appropriate part of the display 
file. It is that printing which leads to 
the cursor being K or L The first 
character after a line number is 
printed in K-mode: thereafter the 
machine is in L-rnode unless a THEN 
is used or a new statement begun, 

Then as the user enters a key- 
stroke the machine considers its 
current mode when determining 
which value to return for that key. 

In the Spectrum, C-mode — caps 
lock — is distinguished from L-mode 
by the flag — bit 3 of FLAGS2: and 
E-mode andG-mode by bits 0 and 1 of 
the system variable made. 

As machines for learning about 
computing, playing games and 
solving problems the Sinclair 
computers are clearly in a class of 
their own; but their fragility leads to 
their use being limited. 

No doubt the price of both the 
ZX-B1 with its fine black and white 
display, and the Spectrum with 
its beautiful colour display, will fall 
steadily over the next year. 

It is to be hopodt however, that the 
monitor program of the Spectrum is 
re- written and that consideration is 
given to the production of a 
Spectrum Mark II which uses the 
same software, runs the same Ra&ic 
and machine code programs, but 
produces a stronger colour signal. 

For further details see Under- 
stnding Your Spectrum — by Dr Ian 
Logan Sinclair ZX Spectrum ROM 
Disassembly — by Dr Tan Logan and 
Dr Frank O'Hara. 

The first book is due to be 
available in a few weeks but the 
'disassembly' which will be fully 
documented, will probably become 
available only early 1983+ 

Dr Ian Logan won the 1981 
Hosetta Award and is the author of a 
series of books about the ZX-80, 
ZX-81 and Spectrum. 



ZX-80 programs can 
be converted 

Mark Charlton gives a step-by-step guide 



LOOK QUICKLY through the 
listing of a program you want 
to convert. If there are no 
PEEKs and POKEs and you have 
more than lKonyourZXai + you are 
not likely to have many problems. 
The main difficulties in converting 
programs occur when there is 
POKfcing to the screen, or when the 
ZX-80 program proves to be too long 
for th« IK ZX-81 when converted, 

Despite that, most programs will 
run more smoothly on the ZX-81, 
PRINT AT and SLOW ensure that 
far more attractive displays are 
possible and the use of inverse 
graphics in PRINT lines can also 
enhance the display using INKEYS 
instead of INPUT AS; pressing 
NEWLINE also makes things work in 
a much more satisfactory way, 

If you look through the program 
before you enter it and see there are 
no PEEKs and POKEs, you should 
make a few changes on the listing 
before turning-on your computer. 
Change the way the random 
numbers are generated* for a start: 

ZX-80 

LET X = RND(IO) 

ZX^BOLETX = INT(RND*iO)+ 1 

You may be able to save a line 
when you sec the following in a 
ZX-80 program: 

LET X = RND( 1 0) 

IF X = 5 THEN PRINT "FIVE" 

The ZX-81 version could woll be 
IF RND greater than or equal to .9 
THEN PRINT "FIVE", 

After changing Lhe random num- 
bers — and realising, of course, that 
RAND on lhe ZX-81 is equal to the 
ZX-80 RANDOMISE — look for any 
use of TLS (truncate 1ft ft] in lhe 
ZX-80 program. 

The ZX-81 equivalent of this very 
useful ZX command is A$ [2 TO). 
That is t if the ZX-80 program says: 

LET A$ = "HELLO 4 H 
10 LET A$ = "HELLO" 



20 Print A$ 

30 LET AS = TLSf A$J 

40 IF A$ greater than 'THEN 

GO TO 20 TT 
50 PRINT "GOODBYE" 
You should rewrite it to read: 
10 LET A$ = "HELLO" 
20 PRINT AS 
30 LET A$ - [2 TO] 
40 IF A$ greater than "THEN GO 

TO 20" 
50 PRINT GOODBYE 

In both cases, the output of the 
program will be: 

HELLO 

ELLO 

LLO 

LO 

O 

GOODBYE 

The ZX-80 lacks the facility to 
dcril with floating point arithmetic, 
so it truncates a number auto- 
matically. The INT function should 
be used before any division in a 
ZX-80 program listing when 
entering it into the ZX-BL You may 
find that you would prefer the 
computer to round the figure to thu 
nearest whole number, rather than 
whole number: 

Here is a small program on the 
ZX-B1 to show that the INT function 
does not round' to the nearest num- 
ber but just to the nearest lower 
whole number; 

10 INPUT A 

20 LPRINT A, INT A 

30 GOTO 10 



1 

1.4 

1-7 
1.99 



1 

1 
1 
1 



The output shows the numbers 
entered (1, 1,4, 1.7 and 1.99) and 
what happened to them. You need to 
add .5 to the numbers entered if you 
want rounding-up, as the following 
example shows, when entering the 
same initial four values: 

10 INPUT A 
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2Q LPRINT A p 

30 LPRINT INT ( A + .5) 

40 GOTO 10 

1.4 1 
1.7 2 
L99 2 

Certain functions on the ZX-Bi 



PRINT AT t PLOT and TAB — TNT 
number automatically, so work on 
which value — the nearest whole 
number or the lower whole number 
— to which you would like them be 
INTed 

If you have a program which 
stores information in and retrieves 
information from REM statements 



you can convert them easily by keep- 
ing in mind that the first address 
after the word REM in the first line 
of a ZX-80 program is 16427. while 
the equivalent address on the ZX-81 
is 16514, Here is a list produced by 
the hard-working ZX-81. of ZX-flO 
(first) addresses for PEEK/POKE 
REM work and the equivalent on the 
ZX-81: 



ZX80 






ZXfll 


16426 


< 


- > 


16513 


16427 


< 


- > 


16514 


16428 


< 


- > 


16515 


16429 


< 


- > 


16516 


16430 


< 


- > 


16517 


16431 


< 


- > 


16516 


16432 


< 


- > 


16519 


16433 


< 


- > 


16520 


16434 


< 


- > 


16521 


16435 


< 


- > 


16522 


16436 


< 


- > 


16523 


16437 


< 


- > 


16524 


16436 


< 


- > 


16525 


16439 


< 


- > 


16526 


16440 


< 


- > 


16527 


16441 


< 


• > 


16528 


16442 


< 


- > 


16529 


16443 


< 


- > 


16530 


16444 


< 


- > 


16531 


16445 


< 


- > 


16532 


16446 


< 


- > 


16533 


16447 


< 


- > 


16534 


16448 


< 


- > 


16535 


16449 


< 


- > 


16536 


16450 


< 


- > 


16537 


16451 


< 


- > 


16536 


16452 


< 


- > 


16539 


16453 


< 


- > 


16540 


16454 


< 


- > 


1654 1 


16455 


< 


- > 


16542 


16456 


< 


• > 


16543 


16457 


< ■ 


■ > 


16544 



You Are probably aware that all 
graphics symbols, letters and 
numbers, and their inverses, ar^ 
available directly from the 
keyboard on the ZX-B1 . Thai was not 
so on the ZX-flO and, depending on 
the listing, you will find either a 
great number of things like PRINT 
CHR$ (128) to print an inverse 
space, or that the listing draws~in 
the required character or refers to 
the graphic on a particular key. 

If the specific key is referred to, 
u ^e this table to convert, keeping in 
mind that the first reference is to the 
ZX-80 keyboard, the second to the 
ZX-81: shift Q, graphic 5; shift W, 
graphic 6; shift E, graphic 1; shift R P 
graphic 2; shift T h graphic D; shift A, 
graphic A; shift S f graphic T; shift D P 
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graphic 4; shift h\ graphic 3; shift 6 P 
graphic S, 

Here are the graphics symbols 
available on the ZX-60, with their 
character numbers and codes. Use 
this table when you find a reference 



Not all system variables are so con- 
venient. Here is a list of them p show- 
ing the ZX-80 and ZX-81 equiva- 
lents. The list was compiled by Ton i 




to ? say, PRINT CHR$ (137) in a ZX-tiO 
listing: 

You may find that the appearance 
of the program when running will be 
greatly improved if you use PRINT 
AT rather than CLS* Experiment 
with display formats to see if you 
can dispense with use of CLS. The 
SCROLL command is very useful for 
printout of tables. 

ZX-80 programs which use a 
moving display routine are 
generally greatly improved on the 
ZX-8L You will find il necessary to 
delete I he whole of the moving 
display, changing it to PAUSE — 
jerky, but the only thing possible on 
a new-ROM ZX-80 t unless you have 
added a SLOW — or to a delay loop 
— FOR J = 1 TO 20 NEXT J — or just 
leaving it as it is. You can obtain 
some indication as to which figure to 
place after the word PAUSE by 
keeping in mind that the figure used 
in most ZX-80 moving-display 
routines to POKE 16414 is related 
inversely to the delay — that is t the 
larger the number, up to 255, the 
shorter the time the display is held 
on the ZX-80, 

Many ZX-80 programs use the 
following line to POKE a character 
into a specific position on the 
screen: POKE Y*33 + X+ l + PEEK 
(16396) + PEEK ( 1 6397]* 2 56jt 

Wonder of wonders. I his still 
works on the ZX-81 adjusting itself 
automatically to accommodate 
changes in programs, Y is the count- 
down from the top of the screen, X is 
the count across. You may well 
prefer to use PRINT AT, which pro- 
duces more or less the same result. 



Baker; 




Old ROM 


New ROM 


16384 


16384 


163&5 


163B5 


16386 


16391 




16392 




no equivalent 


16389 


no equivalent 


1 6390 


16394 


16391 


16395 


16392 


16400 


16393 


16401 


16394 
16395 


16404 
16405 


16396 


16396 


16397 
16398 


16397 

no equivalem 


16399 


no equivalent 


16400 


16412 


16401 


16413 


16402 


16418 


16403 


16419 


16404 


16420 


16405 


16408 


16406 


16409 


16407 


16427 


16408 


16428 


16409 


16429 


16410 


16432 


16411 


16433 


16412 


16434 


16413 


16435 


16414 


16436 


16415 


16437 


16416 


no equivalent 


16417 


no equivalent 


16418 


no equivalent 


16419 


no equivalent 


1 6420 


no equivalent 


16421 


no equivalent 


16422 


16406 


16423 


16407 


16424 


16509 


16425 


16510 


16426 


16513 


16427 


16514 



To sum up, here is what you do: 
zx-fio zx-ai 

LET A = RNDJS) LET A - INTfRND*9| 

+ 1 

LET AS s TLS(A$) LET AS = AS{2 TO) 
Moving graphics; 
POKE 1641,11 



Variables. . 
Graphics. 



. . . . . . . 



PAUSE 255 —n (very 
approximate] 
se-8 table 

$86 relevant table., 
two given 

LET A = INT[G/B) or 
LET A - INTfOB + 5] 
f.ET A = CODE 
[INKEYS) — 28 

Good converting. 



LET A - OB 
INPUT A 




Memory explored 

Flexible 
spaces 



WHEN Clive Sinclair 
designed his basic com- 
puter, it was to contain 
only three things within the memory 
map T the area where all the instruc- 
tions to operate the computer are 
stored. The area is easily accessible 
by the Zr80A microprocessor and it 
is easy to program uses for it The 
memory area is divided into 65535 
locations (64K), by the 16 binary 
address lines (AO-A15J which are 
used to indicate the location at 
which the processor wants to look* 
Sinclair required only a place to 
store a program (RAM], a place to 
hold instructions to oper a te the com- 
puter when it was first switched on 
(ROM) and a location in memory 
which would translate the TV pic- 
ture. So it divided the memory map 
into three sections, O-l 6K for the 
ROM, 16K — 32K for the program 
RAM and 32K — 64K for the TV pic- 
ture. That was done by using only 
the top two address lines, A 14 and 
Al5 t to tell which section was oper- 
ating at the time. 

This divided the memory map into 
the four sections as shown in figure 
one with the ROM and RAM repeat- 
ing itself again and again, The 
address line A 14 is used to turn on 
the ROM when the condition is 
binary O and when it is binary 1 the 



fi2 



RAM is turned on, The A15 address 
line is used to operate the hardware 
which puts out the TV picture; it 
operates only when A 15 is binary 1 > 
As A 14 can also change state 
from 0 to 1, while A15 is operating 
the TV hardware the RAM can be 
used to store the screen display. The 
software in the ROM makes use of 
that fact and has only to pick up the 
address where the screen is — 
between 16K and 32K — and then 
add 32K to it to put it on the TV 
screen, 

The only problem with this system 
is that ROM between 32K and 48K 
cannot be used,, he it would upset the 
TV picture* It also meant that the 
ROM appeared in the 8K to 16K 
section, blocking-out any other use 
for it, as it could not be turned off. 

That was the situation which 
existed in the ZX-80 and only Inter- 



nal modifications to the computer 
circuitry could sort it out* The only 
place left to put new devices pro- 
duced by other manufacturers was 
to steal some of the RAM space to fit 
in the new device. That was done by 
turning-off the RAM, operating a pin 
on the expansion port called RAM- 
CS. That was included in the design, 
as some method was needed to turn 
off the IK of internal RAM when the 
16K HAM pack was fitted on the 
back. 

That was because the IK RAM 
was repeated through the whole of 
the 16K section and would get in the 
way when 16 separate IKs were in- 
stalled instead. When the 16K 
Sinclair RAM was installed that 
was not possibly, as it not only 
blocked-off any connection to the 
expansion port by covering it but 
also used the only free memory 



locations. It also did all of its 
address decoding inside the pack, so 
cou ld not be turned off by operation 
the RAMCS line. 

When Sinclair saw that there was 
a market for his computer and that 
other manufacturers wanted to use 
it as a basis for experimenting with 
computers, he re-designed it t giving 
greater flexibility to the memory 
map. The resull was Ihe ZX-81. 

The internal design was much the 
same as the ZX-80 — figure one — 
but this time an extra connection in 
the expansion port had bee n put to 
good use. It was called the ROMCS 
pin and by o perating it in the same 
way as the RAMCS pin + the RAM 
could be taken out of the memory 
map, This was located on pin 23B on 
the expansion port and caused some 
chaos at first as it was found that 
the first Sinclair attempt at more 



Sinclair's Intended Memory Map. 
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external memory, the 3K RAM pack P 
did not work the ZX-81. This was 
because inside the pack the pin was 
kept at a permanent binary O and 
prevented the ROM from being 
turned on. The only solution to the 
problem was to cut the connection to 
the pin within the pack, leaving it 
unconnected to anything within the 
pack. 

People could then, from the out- 
side of the computer, free some 
space in the memory map for their 
use. That was a great advantage, as 
many of the people who had bought 
the ZX-81 did not want to have to 
fiddle inside their precious com- 
puters with a soldering iron for fear 
of damaging them, 

It left many firms which had out 
their teeth on the ZX-80 with a vast 
market for adding additional boards 
to the ZX-81 , which could greatly 



expand its flexibility and use. Many 
of the people who started in the field 
have now left their original jobs lo 
work full-time producing add-on 
boards for the ZX machines. 

It also led every manufacture to 
try to use the same areas for differ- 
ent uses. Also because Ihe ZX 
customer was not willing to pay a 
great deal for any extras to his 
machine, costs had to be reduced to 
fit the market. So they took a tip from 
Sinclair and reduced the amount of 
lines they used for addressing. 

That meant that we had the same 
problem as previously, that one port 
covered more than one memory 
location; some cover as much as 8K. 
That of course, means that when 
one device is using that area, no 
other devices can be used at the 
same address^ 

Figures two, three and four show 



as many of the devices which could 
be found, plus their addresses. 

They also show, by putting into 
different columns, the devices 
which cannot be used together. 

Included are two RAM 
expansions, as they all have to start 
at 16K and work their way upwards. 
That memory must be continuous for 
Basic; as the program would crash if 
it tried to store memory in a RAM 
location which was not there. 

This is the first known attempt to 
try to catalogue all the devices the 
ZX-80 and ZX-81 can use , The only 
one lacking the manufacturer's 
name is the floppy disc system 
which is manufactured by 
Macronics. 

For more details on I hese devices, 
contact the manufacturer. 
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GRAPHICS 




One of the areas in which the ZX-81 cannot 
compete with other machines in the home 
computer market is in the quality of its graphics. 
With a little imagination and patience, however, 
it is possible to produce some good designs, as 
Phil Garrett discovered. The Spectrum arrived 
with better graphics but there were still 
improvements which could be made. Christopher 
Leigh explains the method for doing it. 



Phil Garrett on the ZX-81's abilities 

Making programs 
more attractive 



GRAPHICS on microcomputers 
are advertised in much the 
same way as soap powder. 
Even the smallest soap packet is 
Giant Size and graphics start at high 
resolution and go on to ultra-high 
resolution. 

The ZX-81 has high-resolution 
graphics. 

The extensive use of visual dis- 
play uni ts is a comparatively recent 
development. Bo fore their spread, 
people were perfectly happy to use 
a computer with no graphics, even 
for games. 

There are still some who regard 
graphics as a distraction but next 
time you meet a professional com- 
puter worker, ask him or her to 
recommend a book to explain com- 
puters to the absolute beginner. 
Nine times out of ten they will 
recommend the " children V ' Lady- 
bird book, The Computer. One of the 
reasons is that each page of text is 
accompanied by a clear and 
relevant illustration* 



In the same way computer 
graphics can help keep attention in 
an educational program, or can 
present information in a more 
easily-assimilated way using charts 
and graphs, or can just make any 
program more attractive and inter- 
esting, 

The ZX-81 high-resolution 
graphics have a definition of 64 
pixels (picture elements) across by 
44 pixels down, which is fairly low 
as high resolution goes, The Atom 
offers 256 x 192, the BBC model R 
640 x 256, although a standard 
Apple has only 40 x 48. The 
problem with the higher resolution 
is that much larger amounts of 
memory are required, 2 OK on the 
BBC machine. 

Worthwhile results can be 
obtained with Sinclair-sized pixels, 
Recognisable maps can be drawn as 
in the Video Software educational 
Video Map passages, and turnings 
can be shown as in d'Ktronics 3D 
Labyrinth; the Sinclair manual 



gives examples of plot ling mathe- 
matical functions and straight lines 
but the best on the market, with its 
imaginative use of the full character 
set, including pixels, is the J K Greye 
3D Monster Maze. 

Even the instructions are livened- 
up, with a clown doffing his hat to 
the player, or victim. The game, a 
machine code three-dimensional 
maae, contains the amazing 
monster, which, if you do not run 
away, gets larger and larger, 
lumbering towards you. 

Producing good graphics is very 
rewarding but also extremely time- 
consuming. Fortunately there is 
some help available, 

Butler, Currie and Hook s Print n 
Plot Jotter is an amazingly simple 
idea and a genuinely useful aid, The 
jotter is a pad of 100 A4 sheets 
printed with a separate numbered 
grids for ZX-81 printing and 
plotting, so you can sketch-out and 
amend your desired graphics with- 
out either computer or temper being 
overheated. When the design is 
complete, you simply transpose it 
into your program. 

As well as the jotter, there is also 
a matt polyester film available with 
the same grid pattern. That has the 
advantage of being re-usable, with 
care, provided a hard pencil is not 
used. It is also translucent, so you 
can trace directly over suitably- 
sized photos, drawings and maps. 
The only minor quibble is that It 
would have been advantageous if 
the grids had been super-imposed, 
as in the Sinclair manual. 

II look about 30 minutes to do the 
picture of Fungus the Bogeyman, 
which I would not have attempted 
without the Print T n Plot film. 

The aptly-named Picturesque 
Screen Kit 1 is a completely differ- 
ent aid, in the form of a package of 
machine code sub-routines 
contained in a single REM statement 
less than IK in size. The subroutines 
can be called from a Basic program 
with USR statements and they 
include flicker-free scrolling up, 
down, left and right, clearing or 
reversing part of the screen, or all of 
it* and drawing a border round a 
specified area. 

There is also a very handy non- 
graphics routine which saves and 
loads program variables at double 
speed and so allows the exchange of 
data files between programs, 

It is possible to fudge the ZX-81 
into giving genuine high resolution. 




The ZX-81 is a digital computer, 
so not surprisingly it is all done by 
numbers. Every character is made 
up from a grid of eight-by-eight dots* 
A space character has all the dots 
off (white), and an inverse space has 
them all on (black J. 

Starting at address 7680 in the 
ROM, each character in turn has 
eight consecutive bytes which 
determine its pattern. Each byte 
represents a single row of the 
character and if we convert that 
byte from decimal, 0 to 255, to 
binary, 0000 0000 to 1111 111 l t the 
pattern of dots on or off is revealed. 

The Character Table Printer 
program has been developed in an 
attempt to make aU this clearer. It 
shows the address in the ROM, its 
decimal contents, the contents con- 
verted to binary, and then the 
binary converted into spaces and 
inverse spaces. 

If the character set could be 
changed at will, we would be t alking 
about genuine high resolution with 
256(32 x B) dots across by 192 (24 x 
9] dots down. You cannot POKE into 
the ROM but there are other ways, 
Sinclair very kindly provides one 
way in the booklet supplied with its 
printer, which allows high-reso- 
lution graphics to be output to the 
printer. 

The LPRINT function works by 
reading a character from the 
printer buffer, address 16444 to 
16476, finding the pattern of dots 
from the table in the RdM t and then 
sanding that pattern to the printer. 

The Sinclair fudge involves 
moving down RAMTOP to Leave a 
256-byte space, then copying the 
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Character Table Printer, 

LPRINT routine from the ROM into 
RAM, not the area above RAMTOP. 
This routine is then altered slightly, 
so that instead of looking for its 
character patterns starting at add- 
ress 7680, it looks from address 
32255 instead, the area above 
RAMTOP. 

In those 256 bytes there is room 
for 32 characters, which happens to 
be the size of the printer buffer. We 
can then put whatever dots we want 
in the bytes above RAMTOP, fill the 
printer buffer with characters 0 to 
31 , call our special LPRINT routine, 
and they will be dumped on to the 
printer. Extra hardware is required 
if you want to have those high- 
resolution effects displayed on your 
TV. 

The Quicksilva Character 
Generator is an add-on board which 
includes IK of extra RAM, 
addresses 33792 to 348 15 P which 
can be fitted with character 



patterns of your choice. 

There is room for 1 28 characters, 
so you can have the Sinclair char- 
acter set plus many more. Part of the 
hardware on the board detects 
when the ROM display routine is 
about to look up the pattern for a 
character in the ROM table and 
sends it to the patterns held in the 
extra RAM instead. 

The Quicksilva Hi-Res Graphics 
Board interrupts the normal display 
routine in a similar way but is far 
more powerful and is a joy to use. 
The board has GK of RAM, address 
40960 to 47130, in which the high- 
resolution display is stored separ- 
ately from the normal display file, It 
also has a 2K ROM, address 10240 
to 12287, in the unused 8K between 
the Sinclair ROM and RAM- 
Routines in the 2K ROM can be 
called from Basic or machine code 
to perform high-resolution plotting 




QuicisiJiTE Hi-JTps Graphics 

and line drawing in black on white 
or vice versa. The hi-res board is 
expensive, 

Whether you use the standard 
character set or hi-res add-ons, 
fascinating and worthwhile effects 
are possible on the ZX-81. A pictor- 
ial alphabet for teaching early 
reading would be very rewarding, 
though it would lake a good deal of 
effort, and a very snappy flight 
simulator should be possible with a 
hi-res board. 





3D Monster Muze. 



Fungus thtt Bogeyman. 
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Christopher Leigh on the Spectrum 

Improving on 
the manual 



FIRST acquaintance with the 
Spectrum chess routine gave 
l he impression that a magni- 
fying glass was needed to identify 
the pieces. 

The obvious aim was to make 
them bigger hut that meant using 
more than one character space for 
each chess piece. 

It would have been good to fill the 
screen with a 24*24 display but a 
16*16 one was chosen- That meant 
thai each chess-board square con- 
sisted of four printing spaces 
arranged 2*2. 

Printing the board was fairly 
easy: the labelling was added later, 
A white screen was kept for ease of 
reading, though a black screen 
would probably look more 
impressive. 

The board was printed using 
paper colour controls so that ink 
could be reserved for the pieces. It 
seemed more sensible than, for 
example, to print one large magenta 
and then to put green ink squares 
over it, which would have involved 
using Inverse* which can be 
confusing. 

Using shaded graph paper, the 
pieces were drawn-in with a pencil 
for each little square — represent- 
ing a pixel — which needed inking- 
in.Thal was translated into a binary 
code which could be POKEd. The 
user graphics are of memory. 
Three considerations affected 

Figure 1. 



the shape of the pieces. They had to 
leave sufficient margin to show 
clearly the colour of the square on 
which they were printed* 

They had to be very clearly dis- 
tingishable* For that reason pawns 
were made smaller than other 
pieces. The third consi deration was 
more awkward. Each piece 
occupies a 2*2 square, requiring 
four user graphics to define it. 
There are six different pieces in 
chess so that 2 4 graphics 
characters would seem necessary 
but only 21 are available. 

The answer was to share some of 
them between pieces; the fourth 
quarter of the queen is the same as 
the corresponding quarter of the 
knight and the complete bottom half 
of the king is the same as that of the 
rook, which consists of USR M a" 
followed by USR IN b t+ with USR "e" 
and USR "d" underneath. Each 
drawing is labelled with the appro- 
priate USR letter and then the 
binary codes worked out for each 
graphic, Each pixel is represented 
by a 0 for paper and a 1 for ink. 

The codas can be FOKEd into 
memory as binary numbers using 
BIN but as there are so many to do 
they can be translated into decimal 
to reduce the typing, 

The original drawings and binary 
codes have been kept for ease of 
operation. Figure one shows how 
this works out for the rook + 



DECIMAL BINARY 

0 OOOOOOOO 

o oooooooo 

25 00011001 

25 noonooi 

31 00011111 

31 00011111 

7 00000111 

7 00000111 

7 OOOOQlLl 

7 00000111 

15 00ODL111 

15 oooniui 

31 00011111 

31 00011111 

0 OOOOOOOO 

0 00000000 
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With the pieces complete the most 
laborious part of the job is over. The 
next task is to put the pieces on the 
blank board. The user graphics 
could be typed-in but that would 
make any kind of game impossible. 

The pieces must be he Id in a string 
array. An 3*8*4 string array was 
chosen so that each hoard position 
was fully-defined and all four labels 
for the user graphics could be put 
into the array for each piece* which 
proves to be fairly simple. The use of 
upper- and lower-case letters gives 
the array an extra dimension, so the 
computer always knows the colour 
of any pieces referred to, 

Once the board array is set up T 
printing it is merely a question of 
getting the numbers correct so that 
the proper graphic is printed at the 
correct position. Number juggling is 
also needed when entering moves. 

At that stage the program can be 
run to see if it works. If the blank 
screen at the start of the program 
occurs while the machine processes 
lines 1-1000, to prevent the player 
thinking something is wrong lines 
70-90 should be added, 

Other improvements were made. 
There was a long wait between 
printing white and black pieces. The 
Spectrum prints blanks all over the 
centre of the board. Variable "w Ti is 
used to suppress such stupidity on 
the first run. On subsequent runs 
the player has to suffer space 
printing, as it is used to erase pieces 
which are out of place. 

The complete listing is shown in 
figure I wOh The program puts board 
and pieces on the screen and then 
allows you to move them at will. 
Pawns automatically become 
queens on last rank; castling has to 
be done in two moves. Games can 
start with the pieces put in any 
position. Lines 70-90 print a title 
and flashing "thinking!" so the 
screen is not blank during the few 
seconds it takes to run through the 
user graphics and setting-up the 
board array. 

Lines 100-350 poke the user 
graphics* Since only 21 are avail- 
able, three are used twice by the 
chess pieces. 

Lines 500-640 set up the two- 
dimensional string array which is 
used to hold the positions and the 
make-up of each piece. Each letter 
of the string points to the user 
graphic which defines a quarter of 
the piece. The use of upper- and 
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Figure 2 
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136 DfiTR S£4 F £2* + Sift , £4S r 2*6 , 5* 

» , 0 , 0 

iqfl MTfl e.&,4.3..^..3..15,31: REH 

1:00° D RTPr O .. * .. t*« ISS 224 ,243^ 34 
A . r- + ia 

r^- rt D^Tfl 24 3 ■ ~' + ft 24* j. 243 , E.4« > -&4- 

*23* MTH Sj^j 1,3j?^6, 14-, S: RE^ 
bishop _ 

2+3 t>flTfl $ _. o iaa _. 132 224 m M 1 
■ is 

250 DPTP e e li,B..7 lE 3 J 15,8,8 

200 optr 16 . Ha, 96 .,224.. 19^24© . 
3. 3 

27& DAT ft ^i4» J aSi£!& rl &,6,l > i: ftEM 

Iso^ortp, e.o, isa, isg,»fi,9&. ias„ 

29P D-PTR 15,15,15, j&.lt.lft.i.g 
nflTR 8^,1,1,7,7,1,1: RCM * 

J 3 1» DHTfl 0 , las, aa* * 2s*,* 1:2 

Sara r*TB ?,e,fl,l,l . 7,~7- . 7: REM jr 
aim 

DRfrn ISA 224 > 224.-. 

3*0 t>mp T t 1, i £ is , 15.0.3^3 

353 DftTfl 224 , 1S$ , 134 243 . 
3 5-3 L ET «■ = 1 : SEN initial posi U 



530 
513 
a f t; 
5 2d 

lj 0? 

5*» 

j . C- : 
■■ n 

9 



HEM 

REM tnHial poil t i Qfl-S - 
isc fur Hhi 

lett b* ? a., it * "a bed " 

: B " abed ■■ . rem r-a&n 
LET b*f i"ef 
"mfsh'-z REM *msht 
LET b JF 1 1 .. i"i jtL™ 

iTfJJtL": REM biihqj^ 



LET b« < 1 ="P4 t-J" 



LET 
LET 
LET 

REM 
REM 



piec 



L lJttU": -LET 



LET 
LET 



■ ti Exx n: REM black 

S?S % r & _, - , - - r -c/r rn 

t.EF E ft i 5 H -f 

l8w 6Ih " fd Printing 

13^3 BORDER 7 PPPEfi 7: 0- C 

LS 

ltfi30 PRIWT TAB 8.; "A A C p E F O 

3 



law 
b* - 

b * 4 

|J - 

bjr ■ 
t» i ■ 
bf 1 



86: REM one spatu 

1 5 53 IF b^ae THEN LET b=b-3£- 
1570i lJCT fr>bt?9: REM iffnvtrt to 

Mph lea 

156* LETT F *V IS tlKT ICk-l>^3> 

IT I NT - m 



1390- Lrr s=6ts*n 



CHR* r. 

f l-ficrt-r FiETUpK 

n>ID n=* them l 



enter you 
GO TQ a 15 



n =i> -ft* 



Rr. 



H 



PJ=rlHT RT S-i 



POP: m=3 TQ 



104-0- FiJR n=l TO B: 
i| ; f* . NEXT ft 

F"OR n -o to 3- 

MM &-0 T-Q 1 
llie PRIMT RT 2+4«n+b..8+4* B ; " 

t lowed by tuOi d i-san paper spa 
£ija pRlfir HT i+4fntb,eH#B ■ ■■ 
W" r REM c^lciarc-tf apaces th^s 4i 
r way rovnfl 

1130 NEXT b: N£*T NEXT El 

t530 REM 

1513 Iftti-t print pi^cai 

1520J FOR V=l TO fl: FQP n^l TQ 

LET t =a- 

15 3Q SRIGHT &: PRPEfi Q INK 1 
DR ■=! TO 4 

LET b=CO&E bl^v^^D 
X^53 IF b = Co&£ " " THEN GO TO 



lL -■ 



8: 
F 

15 



P-Rxt^T RT i- . :- 
1510= NCT^T Ji : JF' t 
Ifri^ IF * RNO V=a 
V =bi FtEH S tops 
1520 MB" XT fl : 
20*0 REM 

5*1* RFH fin tar |&ve: 
2320 D-XM jS(4>: XNPUT 
r fi-tjvt as ( Igfl" 1 "If 

to si 0j? eftt^r 3 "'jat 
2333 IF a$<U m"&" THEM 
3: fiEM anotMr ajii ? 
334-3 LET p.=L.CjJ>L * lt<i , 
1?- n < 73 ^F1EN LET 

2MB IF n THEN LET n 

ji iin^j io*tr case. 
5073 LCT v=LPRL a$ C2> 
UET nl-qODC 
?^ "4 f I? IHEH LET 
LET Vt^WL #?*lf ^1-98 

yi^is OR ua QR r^-.s 
THfcJ-t INPUT -invaiio io? c 

^ i k_ ET d$ [v ■ r> > = •■■ H 

r * j> aces 

h5 IPS LET t >1 : GO 

SMCH LETT b^tvl.^D , 

2156 L ir hif^l..M.D=- 
TMfcN LET btiVl jn iJz- 
^Ibg LET Vc vl: LET n« 
iSM PEN print piece 
j f 7- on 

2173 SO TO REN Fie*i «ove 

Ofl ctn.-'Y" THEN I F 
. GO To 5O0i r£Vj rasa? 



28fJP 

2 114 
V 123 
OR 



DC 



n c 1 
n 1 r 



n i 
RE 1-1 



POL: 



1533: REM fi 



nrto^L 11 - 



.2190: 
T v --if 

d 



^ l = c- 
RW 

ft" Rr+& wi = i 
t?^OH" 

n l : dq sue 

1 ji r>e-4r FOS 



bi i . 



CRTQr'T Ct. INK STOP 



lower-case allows you to distinguish 
between tilack and white pieces. 
The dimension statement [520) re- 
sets the array automatically. 

Lines 1000-1130 print the blank 
board using magenta and green. 
They are chosen to give maximum 
contrast and therefore clarity for 
the pieces ¥ which are black and 
white for simplicity. It is spaces 
which are printed using colour con- 
trol characters (see page 115 of the 
manual) to define their paper 



colour, Remember to switch back to 
white paper after the fourth space. 

Lines 1500-1620 print I he pieces 
on the board using black or white 
ink. Paper 8 keeps the board 
squares to their original colour. 
Lines 1580 and 1590 keep the print 
position within the correct 2*2 
square. 

Lines 2000-2200 enter the piece 
moves, checking at 2120 that the 
move is within the board and allow- 
ing you to stop the game. Either 



capitals or lower-case are accepted 
in inputs; 2140 unprints the old 
position and 2160 prints the new; 
2155 and 2156 convert pawns to 
queens. 

The variable set in 2150 allows 
use of earlier lines as a subroutine. 
It is re-set in 1 520, Variable w (set in 
260) allows the omission of some 
printing — blank squares on the 
initial run (line 1615) and re- 
printing the board (line 650} in sub- 
sequent games, w is re-sent at 2190. 





AVAILABLE 
NOW 



USE 25 PRACTICAL BASIC programs you 

can put to work immediately- 
Prog rams to demonstrate the wide- 
ranging potential of your 16 or48K Spectrum:— 
World Atlas — Cassette and Videocassette 

Index — Muspc Composer — Computer Term 

Glossary — Star Maps , , . 

Personal Programming Aids to help you write 

you r ow n prog ram s mo re effect i vely : — 

Memory Map Monitor — System Diagnostic — 

Program debugging aids P . . 

Time-saving routines to use in your own 

programs:- 

Text Editor — Flexible graph drawing 

routines — Sort and Search routines . . 
Plus rnuch more. 

And, of course, original games to entertain 
and challenge you 

LEARN New ways to get ihe most from your J 
Spectrum, Over 10O pages packed with — 

Powerful programming techniques: — 
use Structured Programming to save time and / 
make your programs more reliable — 
Ideas to make your games more exciting — 
How and when to use trees, tables, sorts i 
a nd searches {do you know t he M on key L^t 
Puzzle sort?},. , 

Facts at your Fingertips: — 
Memory and runtime Benchmarks for every 




Use 



command — Display File Memory Map 
— Important PEEK and POKE locations 
you won't find in your Spectrum manual . 
Program Desig n A id s : - S c ree n Designe rs, 
for fast graphics and print layouts — 
Memory Manager, to keep track of every 
variable and array. PLUS;- All 25 BASIC 
programs explained line by line 
- a goldm i ne of p ractica! hints and tips. 
Send today for USE AND LEARN 
Volume 1- 25 BASIC Programs.and 
well also keep you posted with detai Is 
of further important MiCROL products 
for your Spectrum. And USE AND LEARN 
comes with MiCROL's full 14-day 
money- back Guarantee. 



r 



To order simply complete the 
1 coupon, and FREEPOST with 
1 your cheque, made payable to 
B MiCROL (UK Mail Order), 
ft Despatch normally by return. 
^ Telephone orders— credit card 
holders can order by telephoning 
(0223)312866 from 9^5.30 Monday 
to Saturday, stating name and address, 
Card No Access/ Barclaycard/ Visa, 
and item(s) required. 
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PRACTICAL 
POWERFUL 






AVAILABLE NOW 



Wheiher you want to update mailing lists, 
re-organise the filing, or simply produce an index of 
your stamp collection, THE DATABASE 
makes it oasy and enjoyable: 

Easy-to-use one- touch commands and full 
o ns cf een prom p t s for fast , con f Iden t o perati on . 

Down-to-earth 40- page manual — 
Eu II operating instructions plus practical examples 
to show how THE DATABASE helps you in almost 
every work and leisure interest. 

Massive storage capacity for real -work 
capabilities — over 900 screens of information 
(or over 7,000 names and addresses) on a 
singleC90 cassette. 

Advanced features you won t find on 
most £100 + databases — Machine -code 
automatic sorts and six: kinds of searches 
(including Find Smith, Find Smith AndCroydon, 
Find Smith or Croydon). 

Performance you can depend on — 
professional design and testing ensures 
the reliability you need for storing 
important information, 

And. with THE DATABASE, you 
get FREE MiCROL User Care — informed, [ 
intelligent assistance and advice, 
whatever your question — by letter or telephone. 




48K 




You can put THE DATABASE lo work 
immediacy. And as your Spectrum 
system grows, THE DATABASE will 
grow loo, with low-cost MiCROL add- 
ons for Microdrives and full-size 
printers available soon. 

AVAILABLE NOW! 
ONLY £9.95 

F-rd out for yourself how THE 
D ATA B A SE puts real com puling power 
at your fingertips 

Send for THE DATABASE today, 
and we'll also keep you posted with details 
Of further importani MiCROL products for 
your 48 K Spectrum. And TH E DATABASE 
comes with MiCROL' s 14-day money- back 
Guarantee- 
To order simply complete trie coupon, 
and FREEPOSTwrth yourcheque, made 
payable to MiCROL (UK Mail Order), 
Despatch normally by return. 
Telephone orders— credit card hofders 
can order by telephoning (0223)312366 
from 9-5.30 Monday to Saturday, 
stating name and address, Card No, 
Access / Barclay card /Visa, 
and it em( s) r eq u i red . 




MiCROL 

SPECTRUM 

(0223)312866 





MAIL ORDER DISTRIBUTION EXCLUSIVELY 
BY TEMPOS OF CAMBRIDGE 

38 Burleigh Street, 
Cambridge CB1 1BR. 



Ctesiqnthd Dy £S3-Br09£-(LK | 




Post to — MiCROL (UK Mail Order) FreepoSt 

38 Burleigh Street Cambridge CB1 1BR 

Please send me copy/copies of THE DATABASE 

■ Please send rme copy/copies or USE AND LEARN Vol.1 
I enclose cheque/RG. for r (£9.95 + 50p p + p 
- £10.45 total each). 
Or i wish to pay by Access Bare lay card/ Visa 
Card N umber . . , . , a ,. : . 

Please print name and address 

Name . , . , , 

j^^d^j res s l l 1 1 l j ill i L.i if ■ ■ ■< i ■ ii i ■ 1 1 l i ^ - 1 - 










■ 




Credit card 
holder's si gnat Lire 



i 
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CAMPBELL SYSTEMS 

The very best in machine code for 
SPECTRUM and ZX81 

Spectrum 16K GULP MAN game of the xxxMAN variety, with 15 
mazes, 4 chasers, laser defence,. 9 grades, 9 speeds, demo mode, 
choice of joystick control, "An extraordinarily good program", 
raves Boris Allan for Fbpufar Computing Weekly, We think you will 
agree. £5.95 

Spectrum 4BK MASTER FILE business /domestic filing and 
reporting system. So flexible it is equally usable for your mailing- 
lists, catalogues, stock control, text p.* tracts . , . applications are 
endless. Fully user-defined data and report display formats, 
dynamic variable-tength file, records, and data items. Fully menu- 
driven F With powerful search facilities, sorting, total /average, 
update, multi pie independant files, printing, Yes, we aim to support 
the Microdrive when Uncle delivers. Nearly all the 8K we use is 
machine code, so you get 32 K per file. Comes with example fik? and 
12-page manual. £15,00 

Spectrum SPDE 16K Disassembler and Editor as used by other ZX 
professionals, and we used it to develop the above. C5.95. 

ZX81 16K GULP II almost identical spec to GULPMAN, £4.75. 

ZXai 16K to 64K THE FAST ONE is the predecessor to MASTER- 
FILE and ts in use a 1 1 over the world now . S pec if icati on is very si m i lar 
to MASTER FILE, E12 

All programs supplied double- recorded and mailed 1st class by 
return. Prices include VAT and postage within Europe. SAE for full 

list. 

CAMPBELL SYSTEMS 

(Oept SU} 
15 Rous Road, Buckhurst Hill, 
Essex IG9 6BL England. 




7 MAESAFALLEN, BOW ST, DYFED, SY24 5BA 



ZX81 & Spectrum 
Games 



Wo iv NEW LOW prices!!!! 



PROGRAM 

Chess 1.4 
to levels mc 



OLD NEW 81 SPECTRUM 
10.00 8.95 



Adventure 10.00 8.95 

140 focations based on the original 
(At CI 000 well worth the money 
Sinclair User Issue 2 review) 



9.95* 



Invaders 500 
Fast m c arcade action 



4 45 



Mazeman 5,00 4.45 

All the features of the original 
arcade version m e 

■requires 48k Spectrum 



4.95 



All prices are inclusive 
Return of post service 



~7\/Ql 
CAOI 




from 

GREYE SOFTWARE LTD 

""Without question the finest machine code games avaifab/e 
today.:. j.n. ROWLAND Product Manager for W,H, SMITH. 



GAM EST APE 1 for IK - 

10 Games jncl. ASTEROIDS. UFO, 



onhrdK 



CODE, BOMBER 

GUILLOTINE. KALEIDES CO PE r etc. 
PflOEABLV THE BEST VALUE Ik TAPE AVAILABLE. 

We've done in Tk, games which some rjf nw competitors 
require 16k eo tfol 





G AMEST APE. 2 for 1 IK 



only €3.86 



■ 5T AHF1G KTER Superb machm* code Space Barbie. Set 
a^airrgi a bach,fl*flurtd of twinkling siars. wuh stunnkip 
e-Hpjlcgionj — if you can hit rteenernvT 

PYRAMID Can you mcv*: >r^ iPyramid"? Make a mistake: and 
•t will £Oll*i[]££i A Thinners oame 

AftTiST The ultimate Graphic Designers aid. B Directfona 10 
Memwies, SAVE, COPY, RUBOUT, CL5, etc. 



CkAJHESTAPC 3 for 1|K 

'CATACOMBS A Mufti- Level Graphics Adventure 



onlrH.tf 

E a<:ii 



IkvoI can contain uf> io 3 Rooms, a Pa^yiw. 7 Monsters, 
Food, Cold, Traps, P hansoms, nn Euit itc the ne*1 leveU. 
anrj (here's an inf IfWi* nurrtberof levels. 
NOTlj, . This is NOT an* of the necessarily limbec" laxt 
Adventures as sc-ld elsewhere. 

"Aft rxc&ffwit sttdtcitve j*™ which writ Awp you amusetf 

for hour*?, , . COMPUTED & VIQEG GAMES. 





GAME-STAPE A for UK _ 
MD MONSTER MAZE 



_ onh/C4.K 

All Dihers. 



The Game to Top 
Unbelievable Graphicsl Can you hnd yOur way through the 
Mi\7r.i The EXIT is there somewhere, but then so is a T . Rf X . 
and its after YOU I AH in 3C lihe T.REX will actually run 
towards you in full perspective !l, you've never *aen anything 
like ihis b#iore( 

3D MGMS TEft MAZE if ff*£ bvtf g&w t hsvs seen for the 
ZXSt" . . . COM P LITER & VI DEO G AM E<i 
f h*d to choose jusi ov^e rM^ffmmp to Jewess a/> sitrftir.-cf? ^r/i the cap sizrit tics of 
me 2X87. jftpn- J.K. GreyeS 3D M0M$r£fi MAZE wo&id be the on* wrthoui doubt" 
ZX COM PLf Tl N G "#^nr P frnsffiaru, hfs^tf". . . . POPULAR CQMPifTfNG WFfKi. V 



GAMESTA PEE TOMSK 



only £4.96 

Super fast 



*3D DEFENDER The Ultimala Space Qhw, 
Machine Cede 3D version ol the Arcade lavounte. You ri$v& 
to savtf your rKimf: olanec fro^-i the i-rtaraurlinfj Alien Spacecraft. 
This ia all in 3D, y&ur viewscreen shows you |h# view Out 
ol yoyr fighters, cockpit window. The backdrop moves when 
you tiim J or fly up *r down ^ flipght dire^ncirvfJ. jusi *s if you 
were really flying nF But then YOU ARE! The Enemy £auc**s 
will tiduaJly zeom towards you in 30 y end shoot you if you lei mem* Your display 
includes S^orv. Sh^d Strength, Altit^, Pn,>iiiiTM%, Forward fiadar and vour vievwscfwt, 
whi^h shows your moisting r*eme planet, backdropi of Stats, Meteofa, Explosions, 
Plasma Blasts, ynuir Pho<on Beams, up re 4 Enemy Saucers and ol c&ur» its all in 
fuil3D! 




"^ttiSI/TeraD wmnef 



Game st ape ( tor in 



nnlyCIJ 



Tne t>B$t Of ite kind" 



•BREAKOUT Super Fast full Screen Dispfay Game. Your 
all time Uiwurite with «n added rw,&[. $w Kew much Money 
YOu can win and watch fhe pounds convert to Dollars. Alt 
m Machine Code r&r Fast Action with 3 Speeds, 2 Bai Sizes 
and Ihroe ingles of ret>ounrJ| The best BREAKOUT erounri 
6F>d at this price you can "! gowroncji 

WHICH MICRO A SOf TWA ftE HE VIE W 



GAMES MAR KED H I NCL . MACHINE CODE 

Price? include VAT and U.K. P. Et P. 
(Add appropriate Postage on Foreign Orders L Cheques/P.O.s to 

U.K. GREYE SOFTWARE LTD 

DeptSU 16, Brendan Close, Oldland Common, Bristol BS1&6QE 

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY 
TEL: C1 -9304232 (9 arn - 7 pm) 



II you prefer to seeOelore buv'nn. our range of GAMESTAPFS 

are stocked dy the lolUiwing sreres. 

BUFFER MICHOSHOP . . 374A S(raatham High fttf... LorirJdn 5W1&: 

— ^— 2< Ciloue^tstrjr Rd. r Brighlon; 

B9 Park Si., Bristol, AvOrV 

29 Belvedere,. Lansdown Hd.,Hatft, Ayon; 

131 MfiftonRd., Leicester,' 

1/M St. Ge0r9.es Rd., CheHenriam, Gloa; 

^ Over 200 Computer Branchy 

5 School Lane, Kin&on, Bournennosiih, Dor*ec- 



GArVlfc.fi 

GEORGES 

MICRQSTYLfi _ 
MICROWARE _ 
SCREEN SCENE 

W.H.SMETH 

ZEOXTRA 



TRADE & EXPORT ENQUIRIES WELCOME 
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Li- _ UUUU 



One of the most popular sections of Sinclair User 

has been Program Printout, in which we 
have attempted to give a wide variety of programs 
to suit all abilities, interests and machines. 

We reprint some of the best 
with some new programs never published previously. 





HE GRAPHICS on Saucers are 
the best we have seen for the 
□Id Earth Defence routine. 
Your task, as usual, is to halt the des- 
cending hordes of teniae led terror. 



In this listing you are equipped with 
a movable gun-sight, under the 
usual cursor control, and if too 
many of these appalling aliens are 
allowed to land they erect their own 



F ■ A "I 

LET 



10 
30 

70 

IIS 
13^ 



1=16: LET X=li: J-ET pos 
»=0; LET /J=XNT iRHD *2&> 



LET LhN =1? 

n-i OT 0,0. DR.hw 57, 50 

255,0; ORRU* -97„50 

117, SB . Mhm - 50 - 50 
&: DRRU -70/-15 
: OPRiJ 70, -IB 
0,-50: DRAU £55,0 
127,50: DRRW 0,-50 
0 * 4-0 : DR.PJt' 255 0 
0,15.- 

PLOT 0,14.: ORRU* 255 Q 
XNK 7; PLOT 0,0: K'Shi 
55 , 0 ; 



PLOT 
PLOT 
PLOT 
&L OT 
PLOT 
PLOT 
PLOT 
PLOT 



7- — " 



PRINT RT 

]—. !- + T k iT QT 



DRflf,! 0.-1 75 

Jt -it i- i ; hT 



x 1- 



1 1 

it + 



LET L-i+1 

14-0 IP INKEY*="E" At^D 
LET t «l— I 

I=-0 Jr INKEVSs"6" Q.^£i 



L j=T 
IBS J! 
LE i K = R -1 



EV * = " 



Kfc 



i <59 THEN 
I >2 THEN 
£ s\3 3 THEN 



= 4- £5 

TO 

LZl *V tZ" 



r-i f INT is? „■ j_NT n ; 

PRINT ST K ^ l -1; 

.^RINT ST A -1 # 1 ; +i j " 

HHINT RT k +1 j I ; 1 
PR " 

T F 7 



I 4 



I E 



'HI FFT k j I ± X 

t =0 

RNE? L - INT THEN CO 5L*B 1 



= 4.^ 1F_INK£V * = THEN FDC 

b? ^ ■ tttEfj-" NEXT t * 



LET & =rr +TMT /.^Nl>*3j -_1 

IP n<5 TriFH LET n =n +1 



IP Pi>2-3 THEN LET n =n -i 

LET !?! ^ 

j-r ^core>ISe0 T-HEK? LfT ^ - * 
_lH >£00S THEN LET 
IF n < i OR n > 3 1 THEN pi_ oT 0 r - 

^ j - 1 7S DRAW -5E5 - & 

IP »>5S THEN 5UP £000 

INK IHT iHND*7> t-£; PRINT AT 



0 ^ S : 
P = . ~ 



TNT ■ * IJ*fT 
310 PRINT 



1 i; "SCORi 



999 OO TO 125 



pCfjHT RT Li 
V*£R i; hT K j I "jt" 15 

FOR h=5© TO -4-5 t 
EEP 0.01,b: NEXT f> 
104-0 PRINT PT iwU" " _ 
1050 LET £f=3: LET .nsaiv.' 

1056 LET S[Drs=scorEfiS£ i 

1^S0 KETURH 

^>?0^t L^T L^_rt=[^77^^ 



PRINT ; D 



— Sl- 



n 



^ THEN GO TD 
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own mucous-covered metropolis 
and use earthlings for toothpicks. 

The most effective part of the 
display is the use of a perspective 
grid to represent the Earth's 



surface* An excellent program, 
to be run* recorded t revised. 
Submitted by N ] Kemp of Lis- 
keard, Cornwall, for the 1BK 

Spectrum, 



5§S§ l=OR ns0 TO 3 00; BtEP 
: NEXT H 

4, eSS PAPER 1: INK "7; BD.PPE.P J jP 

L. & 

*vIS : PRINT RT 0u0,: PLPSH 1; M &o 
UCEh :: ; Fi_P5N 0 



rr<i j—i <tv 



■ ik « — 



%r k -LI 



PRINT 



PRINT 13 5sv e 



a r th # Th e & I i e ^ s e jnvftj 
ins and are trying to u i s dci ty^ 
on the Earth, 1 ' : PR INT : PMNT " p 



t h e I?? 

C i t J £S 



b^for^ they .b-ni id 



J"™ ^ L* £ jC 



= r>d -js= yo^ f. 0jr t PP t.b pJCJt^*" 
4.0^^7 INK 7; PRINT P.PJJfT : PPJM 

6 Fun DOWN 11 PRINT : PRINT » 

UP"; PRINT ; PRINT fcS © TO 

F-iRE" 

4,040 PRiMT RT FLhSH 1; tp G^O 



.7 




S 0 3 S P O K E U5R = = p" -?- r. J ~ MR .X X r* 
RETURN 

^SSw REEP 3.7,-i: SEEP e,5,l; BEE 
P 1^5 

PRINT hT 1,2;- TH^Y HRVE C 



/"i^tp:^ y3?T^T RT & 
IN^ "HfrlP CITY" 
79E P 5 P.RUSfz 

INK In 



^ 3; "AND ARE £*niLi> 
PRINT ST I2vl0; " 



7^40 PRINT RT i3 ; 9; ** 



' ~- f3k E? ^ 

-■ -r ■ ■■ • ■ -■■ 

^ f X* T 



]— . r~i Tt IT - i— iT J» =■ •!— i - 



r: ir_ s-" - ^* ^ 

AT I 



■PINT RT 2 5 ^ a ' " 



sr- l_s ii - ± * 



789S^ P'RINT AT. 9,-1; "ALIENS HflUE I> 

7100 PRINT hT i0; 1; t, Tq 5f CDfiE TO 
OT p j q hj c , lt 

?i 10 _ PR I NT PT 15 ,1; 1 ' E NT E R _ R UN 

~ISS PRINT PT 13 j, I ; TIHE TO TRY 
PND 5hUF THE !1 

?i30 PhINT Pr i; "ERRTH RGPIN 



1 

■: : 



H** T NT AT 3,1;" YDLIR 
core: FLP£?H & 
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FROM Daniel Shavick of Mill 
Hill London, Sheepdog — a 
difficult game which is a good 
representation of a sheepdog trial. 

A sheep, an inverse S, is driven by 
a dog, an invars e D, through a gate, 
denoted by two black squares, and 
into a pen which is shown as a grey 
square. The dog is moved upwards 
by pressing the "O 1 key, downwards 
by the V key. left by l and right by 3 . 
It continues moving until the S is 
pressed. 

When the dog is within five 
squares of the sheep, the sheep 
begins to move, The difficulty is that 
the movement of the sheep tends to 
be as wayward as any sheep in a 
real trial. 

After a good deal of concentra- 
tion, the sheep can be penned and 
th<H time taken is displayed. As a 
guide it took our reviewer 1,079 
seconds — one second short of 18 
minutes. 

The game can be re-started by 
pressing NEW LINE. 




10 PRINT RT 19,29;CHR| 136; FJT 

i3^s;CHRi^iae;flT is j 11; chr* ise 



LETT 



£>L -5 
&S LET 5H=5 
7© LET 

i F^ T" Z =5 

PkI N~j F;T 3H . : CHR? liv^ .fiT 
DM - DL : GHR $ 1^3 

iss IF J 5H=19 RND SL=29 THEN GOT 

Q 1 S£J zzt 

xxm LET s=s+i 

ise XF INKEYJO' 1 " THEN LET fi* = I 
N K EY $ 

138 IF R$- ,T " THEN OOTO 9S 

PRZriT RT DH,DL.;CHR$ 0; flTT 5H 
■ ^L ; ^H^ i 3 
150 PRINT RT XS*2S;CHR£ 13B 
ISO LET C-H=DHi tR|=CHR$ 2? FtND D 
HOU - (R$=CHR$ 52 RND DH>03 

178 LET DL =DL + FB$=CHR$ 31 PJf Jf> £> 
L€311 -fR$=CHR$ SB RND DL>©> 

IS© IF RES tSH-DHJ > =Z OR RBS (S 
L-DL1 > =Z THEN SOTO 98 

i^S IF RE5 -DL-5L) < 21 THEN LET S 
L=SL+ tSL >DLJ - fSL <DLJ 

2©0 XF R5S CDH-SH) <Z THEN LET o 

?5H>DH) - fSH <DH1 
2 12 LET 5H-SHf *SH<1; -^H>i0) 
S£E* LET SL=SL+ ESL < 1* - t SL >50) 

SHxlS RND CSL<S OR 5L > IS? 
J THEN LET SH = SH-1 

PRINT JRT 2L0;S; " SECONDS"' 
1310 PRU5E 
1329 lTLS 
RUM 



; 

: 
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EARTH DEFENCE is an excel- 
lent arcade-qualtiy game for 
the 16K Spectrum. Adrian 
Tucker of Fareham, Hampshire, 
says he designed it to be equally 
comfortable for both left- and right- 
handed operators, He has done so 
by using I he mulli^key INKE Y$ via 
the IN command in lines 110 and 
160. 

The effect is thai your spacecraft 
can be manoeuvred left with any of 
the keys from 1 to 5 P right with any- 
thing from 6 to 0, and all the bottom 
row keys will operate your laser. 

A series of alien missiles moves 
up the screen towards earth. You 
are stationed in orbit to destroy the 
attackers. Each time you fire, your 
laser points are reduced by one; if 
you hit a missile, you have time to re- 
charge and your laser points are 
therefore incremented by one. 

You receive 100 points for each 
missile destroyed but lose 50 if one 
passes you. In the bottom left of the 
screen is displayed the number of 
alien projectiles yet to hit the earth 
before the limit of five is reached 
and the game ends- 

The capital letters A„ B and C in 
inverted commas are user-defined 
graphics. Tucker recommends blue 
for line 95 + yellow for 115 T cyan for 
125 T green for 140, flashing cyan in 
145, red then cyan in 320 and green 
in 505. 




1 run e 

2 FOR F=m TO 7: REflO N^M.O: P 
OK E " B " +F ^ N : POKE USH "FT 1 +F , 
H: POKE USft k, C v +F t O 

3 NEXT F 

*l DfiTfi t6 # ISSj. 165 , 16 , IBS , 24 T 5 



T: BORDER 1 : i 



5 STOP 

3© LET HP 

Ci_5 : FDfl 
hiK RNE>*3+4 .25^, 
NEXT r 

fea LET Ltt*»50- 

TFVB 3*.: "LASER" 

LET P=0 : LET C=1S" LET 
GQ SUe 5©4-, LET L =a 
LET I=3S: LET ST = INT 



F=l TO 5® 
5*RND^ 1~?S 



LETT 
TPiB 



L = T 



pi, err x 

PRINT R 

CO = 5 



3i 
S3 

C<^I? 
^32 



131 
133 
135 



<RND*2 

IF COt0 THEN GO TO 210 
PRSNT fiT I.ST; "B" ^- — 
PRINT RT 1 * C, " " 

LET C^C+tlN 5U3S<>£55 AND 
- * IN 634-S& < >255 PNX> C V0j 
PRX^^T RT 1*C; "R" — 
BEEP ,©©S,£ 

P IKT CUER fiT I j. 5T; "B"W 

LET 1=1 — 1 
IF I=-l THEN GD 
LET ST=ST+INT 



TO StZSGJ 



j 

1 i 



CRND #3 ) 

RNO ST £ - 3 0 } - f 3 RND ST > 3© J 
Id- £5 Pf^INT OUER l:RT 1,57 
1*3 PfrINT RT 51.13;P 
1*S IF X=l RNI> ST-C 

RT i.c>"C PF : go to sse 

4 



-1 + f o 
PR INT 



IF f IN 6S^So255 OR IN 3E7 
s8<^55i RNI> LR>0 THEM LET Lfl=LR 
-1: PRINT AT 91 ,30; Lfl: GO 5UB 38 

165 IF LR<iO THEN PRINT RT 21,3 

1TB GO TO 180 

30S FOR G = l TO 30 

OUT 2^4- j fiND 
2&6 SEEP RN& * . 85 , RNI> f ^4 - IP 

NEXT G 

IF P>HP THEN LFT HPsP 

22 1 PRINT RT £ 1 0 

222 INPUT ; "YOUR SCORE""; (PI * J " 
Hi' SCORE CHPA : PROSE : GO T 
Q I 

3^*t SjC ; TO 1 

300 PLOT INVERSE 1^*8+3.159 

BEEP .05,12 

3<33 PLOT INUER5E 1,C*8+3,159 

3 10 QRFSU OUER 1,0,-117 

3£« IF 1 1 <l 1 7 f\FfD I> 1 J RND &T ~C 
THEN LET P=F+1M^ LET Lft=Lfi+i; p 
R INT RT 21,3?;Lrt: BEEP ,1,2: PRl 
NT OUER i, AT I, C; "C" BEEP .2,3: 

PRINT OUER l;RT I^C;"^: 
1,*: PRINT RT I, C, S ^: SO TO B£ 

3 4-0 RirTURN 

5*50 LET L£T CO -CO -A 

503 PRINT &T 21,19;P;" " 

POR F = T TO 5 
5135 XF Ft CO THEN PRINT RT 
F: "S" 
S<&3 IE 

528 GO TO 9(0 



FjCO THEN PRINT AT 21,5+ 
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ZX-MAN 



ie let 



=cgd; 



z~z ■_■ i—' : 



11 -C t'T 



LET ~P 

-J -1 I n- ~r — 

V 1 - t ■ ™TT 

LET I=CuDc 
^6 PRINT 

ft« PRINT "■*&*£3S«S*!K4H4%* 
NtX i Q 




£12 



Qh r =uODE 



R=P + i INKEY*="to" J - ( INKEV 



l^S LET B^B+ ( INKEY4="8"i - flNKEV 
14-0 PR INT hT fljB^'G 

IRS Jf* h=N RNP B = I-M THEN PRINT 
1 ' SCOP E 1 ' ; F J ' ! ZX LI y " ; U 
X5S PRINT PT P^Bj" " 

>."?£? i,r P=L uR P=uGuE " : 11 uR 6=L 
r,& B = I THEN PRINT "ZX KILLED"; i-i 
LET E = INT (RND*CuD 




Z 



l ™ i-i - 



-p RN!> 0<R THEN PRINT R 

5 M O GOTCHfi": U 



1 I 



v05 NEXT P 

PR INI " i iMc UP 1 * 



X-MAN is a silicon-based life 
farm, writes its discoverer, 
Chris Handley, H thrives on a 
diet of asterisks but is killed 
instantly by the inverse spaces 
which make up it3 maze-like 
ecosphere. Your task is to use keys 
6, 7, 8 to guide the ZX-Man 
through the maze without running 
out of time or into walls. 

An additional hazard is provided 
by the ghosts of previous ZX-Men 
wh ich m ate rial i s e unp r edict ably 
and gobble him up. Only in the home 
straight is he safe from this ghoulish 
threat. 

It is an excellent IK game for the 
ZX-B1, though the fit is so tight that 
adding V to the word A ghost' is 
sufficient to halt the program, 
Graphics notes: 

FjO — Seventeen inverse spaces. 
100 — Six inverse spaces, inverse 
'ZX-MAN\ five h inverse spaces. 
180 — Inverse £. 
190 — Inverse G. 
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10 DIM A[14) 
100 FOR [=1 to 14 
1 1 0 IF J = 7 OR J = 1 4 THEN GO 
TO 130 

120 LET A (J) = 4 

1 30 NEXT J 

200 FOR J = 1 TO 7 

210 PRINTA[15.J}; "2 spaces 

220 NEXT I 

230 PRINT 

240 PRINT 

250 PRINT "4 spaces'; 

260 FOR I -1TO 7 

270 PRINT A (J); "2spees"; 

280 NEXT J 

200 PRINT 

300 PRINT 

310 PRINT "ENTER CUP NO." 
320 INPUT C 
330 CLS 

340 GO SUB 1000 
400 FOR J = 1 TO 6 
410 IF NOT A (14-Jj = □ THEN 
GO TO 440 
420 NEXT I 



430 GO TO 460 
440 LET C = 14-1 
450 GO SUB 1000 
460 TF A(7) +■ A( 1 4]<46 THEN GO 
TO 200 

470 IF A(7J = A[14) THEN PRINT 

"A DRAW" 
480 IF A(7)>A[14) THEN PRINT 

"YOU WIN" 
490 IF A(7Kfl4) l"IIEN PRINT "I 

WIN" 
5O0 STOP 
1000 TF A[Q = 0 THEN RETURN 
1010 FOR J = C + 1 TO A(C) + C 
1020 LET K = J 

1030 IF J>14 THEN LET K = T-14 

1040 LET A(K) = A(K)+ 1 

1050 NEXT J 

1060 LET A(C) = 0 

1070 IF NOT A(K) = 1 OR NOT 

K = 7 OR NOT K = 14 THEN 

RETURN 
1080 LET A(K) = A{K) + A(14-K) 
1090 LET A[14-K) = 0 
2000 RETURN 



SOMETIMES, when the cursor 
finger is worn to the knuckle 
and we are blinking at 50 
cycles per second, nothing pleases 
us like a game where thinking is not 
just something hot ween you and a 
high score, When the game works on 
a ZX-BO, we are really happy. 

Beancup is a fine brain-game 
from Nigeria. You sit cross-legged 
with a row of seven cups in front of 
you. Each cup contains four beans 
— except the store-cup on the right- 
hand end of the row, which is empty. 
You r opp on en I fa ces you wi t h ex a c I- 
ly the same equipment in front of 
him. 

The display will show you two 
rows of numbers, representing the 
bfiann. The bottom raw is yours imd 
the lop one is operated by the 
suddenly -cunning ZX-BG. 

You move by taking all the beans 
from one of your cups and dropping 
one into the cup on its right, one into 
the cup on the right of that, and so 
on, anti-clockwise round ail 14 cups 
until you finish. You cannot empty 
the store-cups, The game ends when 
all the beans are out of circulation 
and the winner is the player with the 
most beans in his store cup. 

Input the number of the cup you 
wish to empty and the computer will 
display the position of l he beans 
after your move and its own 
response. If you have no beans on 
your side to move T I hen enter any 
number from 1 to 6. 

If you can beat the machine you 
are better than we are, Submitted 
by Paul Morrlss of Alford, Lines, 
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HERE is a good version of the 
perennial Pacman from S ] 
Steam of Harpenden H Herts 
for the 16K Spectrum. 

Naturally it suffers by com- 
parison with arcade machines. 
There are no power pills, no exit, 
and the two ghosts are decidedly 
more dumb than their cousins in the 
amusement halls, though still fast 
enough to catch you more times than 
not, 

This listing is a big leap forward 
in the quest for an arcade-quality 
Pacman and provides a good basis 
for anyone wanting to do more work 
on the project; providing exits, for 
example, would probably not be too 
difficult. 



i go sub 9e@e 

£ LET R=*fti: LET *=*©r LET *x- 

«10: LET X = LET LETT d #s 

€ " : BORDER i; PRPER 1; INK X : CL 
S : PfiPER "7 
9 DIM at 



IB LET 



Si L 

E Hi h 




a* t3> - 
a* t3> »" 

** *« 



H ■ * 



56 .LET a H t5> ="J 
78 i_ELT a * > = **J 



■ m 



m m 



» 1- * v »■ 





LET a * I9> 

"I©©' LET a*tl©>= 1 
"W* LET aiitii*- 1 

^7ae let 3* t i5c> 
I j fl 11 

130 LET a * 1 13> 

lie let a*ti*i="i 

IS© - l_ET a*U6)="i 

PHI M^P* 

T7B LET a*ti7)-1 

B© LET a* '18* 

™LET a * 1 19 ) = " 

LET a*l3©>» 

PRINT ' : FOR # 
^ttlU NEXT f 

tSI5 let ftU^l^PflPW 1'. c^g^i 

GO SUB 7©0©'. PftPER 1: OLS ; P«P 
i©l© : lP°INKEV*-— THEN GO TO £•& 

I03© if iNKEY*="5 k " then 





1 to a*: 



©3© IF INKEy***©" 1 " the** 



?©.*© ip iNRffv »»*?-^THeiri|^^ 

IBB© IP I NKE** . THE** tiTT - 




«1 



©6© IP INKEV ta 

1055 print Frr * , w> 
lee© if d rnl* »>ix-i,hj <!■'' 

" THEN LET x - 1 

1©B1 I? ^"1" RH& a*(Ji,y*-l) o 1 ^ 
" THEN LET y = u^i 

1©C3 IP d$= r '* n RNO a * * x «» y > «: > * v 
" THEN LET x=x-l-l 

1053 IP d*-">" RNI> ajilx -13f t 



- THEN LET y«sl-l 
1©64> PRINT &T X..Y, INK ©; O > 
1070 IP a*<X, «> =" * " THEN LET 5-5 
+ 1: PRINT RT 0, S : BEEP .1,. -10 

109© PRINT rt »s,py,- af igx >sy) : I 

P INT CRNO*3> + <GX >X> RNO a**£X~i 
.su) <>"|" THEN LET 8X*SX-i 
1©§© IP INT <RND*SO #■ IGTX AND a 

Ifgx+I.gy) t?"f" THEN l_£TT ?x=sx*l 
200© IP INT «RNO*3> <MG'V >Y> RND a 
* ^9X ^ »y -U v > THEN i_ET py=vry-i 

5© 10 IF 1 NT ( RND #3 > +>i GY ifY i RNO a 
il8K,s)atij o 1 !" THEN LET 5y=9ytl 
PRINT RT flXjp«; INK 3, ; 

a©e© IP tax** rnCS g«=yi OR <sxl = 

X RNO ayl>y) THEN PRINT RT x..y.; 
PLRSH STOP 

3©©© PRINT FIT jlXl^HLattSXLsyl 
); IF INT < RNO fr3 * * * G\' 1 l-X ) f»*E> a* 
lsxl-l,!iyl> THEN LET S!(i=Si': 

1-1 

303© IF INT CRN&*2:> <-<GXl cX3 
a* Isxltl^y 1> : S W THEN LET 

9 ?C J, Hh J, 

51.0© IP INT ^RNL^S) f iGYi>Yi 
a t ( gx i ^ sry 1 -1> i: V W X TH£H L£T 

att9Xl^ylfi» CJ- n | hl THEM LET ayi 



9X1 = 
RWE> 



9!Ji + i 



11 



PR TNT AT 
3130 GO TO 1 
7©©G> FOR F = © TO 3^ 

7©©1 PRINT RT H&j.fi'Sj,- INK Ti "O 11 
?©1B PRINT RT 18, INK 3;" Jk 

; INK 6: w f'» 
7©a© BEEP * 1.. -IS 
7030 NEXT F 
7©3S BEEP ,3, -3© 
7©4© FOR F*3S TO © STEP -1 
7»S© PRINT RT ifi.F; "A "J 

INK &J " 
7*5? BEEP ©,1.,© 
7©E© NEXT F : CLS : RETURN 
a 933 STOP 

S>©0© DflTft ©,BIN !©©©©1©>BIN 111© 
B1II>£53 J 255,EIM tiiilld.EIH ill 
!©©jBlN 11099 

9©1© DRTR BIN ©©©A 1 1 1©© J B IN 1111 
10 j. BIN 11 11 IS© ^ BIN 1111©©©, BIN 1 

iiieee.BiN hiiibs^bin iiiub.bi 

N 111©© 

90S© DRTR ©j BIN ©©©H©©©,BtN ©©1 

11188, ©IN ©11111 1©.> 395 .> 255 j B IN 1 

110© ill, ©IN ©ID©©©!©.© 

9©3© DRTR BIN 001118888 .BIN 0111 

1.1©©© , BIN ©©111119©,, BIN ©©©11111 

8,BIN 8001 111 10.. BIN ©8 1 11110© ,S I 

N ©11 ill©©©, BIN ©©111©©©© 

9»35 DRTR 34. .. 6©., 13C ,319,219, 255 + 

31©. 
004,0 

FOP f=© TO 7: REfit> a; POKE 
USfi "u"+f,a: NEXT * 

90S© FOR #«0 TO 7l HERD 3: POKE 
U*R "t" + f a . NEXT t 

r«© TO T: RER& a: POKE 
,a: NEXT . f 

f *© TO 7i R EAD a : POKE 

PO« TO T; RERO a : POKE 

3*^**,a: NEXT 5 , f 




FOR 



TRIGONOMETRY 



163 Ct_3 
2 S Pf¥ IWT fiT 

^ ^ ■« 

3© PRINT HT 
"FORHULRE" 

AS PRINT AT G.il; ^ft";TflB ?; "'SI 
aOFP/niP" : TRB 

SB PRINT HT 



ii ? * v -- "*~ f - ' l *F' a-"*.- L L "fc « I 1 — 1 — 4- 

"INPUT"; TRB S; 



"7 ; 



GPP" 



-5 ^HYP " - TRS ; "HVP 

"ss'pfilsNt " ST 3.2: "C'jTflS 7; H V R 
OPP .-3 



»^ fa J 



7£ ?RI»iT 


FiT 




E 1 p 


Tse 


7; M co 




Tfie 










88 PRINT 


fiT 












TRB 


22 ; 


HVP 








fiT 


12 . = : 


I" ■ 


TRB 


1? : "MY 



P=RD-J/'COS" i Tfic £<3 ; M COS-> 
PR TNT THE H5: ""fiDiJ" 



2 O X 



Hi 15,2, " G* 1 : Tfi 



N=OPP/RpJ" ; TRB 27; "J| 



; "Tfi 



PR TNT RT IS . 2 ; "H" : TRB 7; "DP 



7 : "RD 



F-TMrURDJ";TfiB 2&: k a^g OPP" 
13© PRINT HT 17,5; "IMflF 
O -OFP/TRN " ; TRB 3G : l TRN 

i*© PRINT TRB 25 ; "RD J L B ; f4T 1-9.2: 
' ^j - : TRB 7 : " Ssa s^j" 
X=iS PRINT RT 32, G. "INPUT; REQUI 
RED FDRr-ULRE T R TO " 



5 0S 


INPUT 


s $ 
















= "R 


■ ■ 


THEN 


GOTO 




S23 


^— - 




^ " B 




w r » ■■■■■ i * 


GOTO 


1 3 SO 


33S 


IF 


5 « 


=. " c 


^ H 


THEM 


i - ■ 


^ ;^ «E 

-b \ji •* 1 


349 




B$ 


= "'5 


I i 


THEN 




I7SS 






55 




a a 




G GT O 








B$ 


i r J 


■ I 


THEN 


GOT n 




3 7© 


r — 




= "S 


■ ■ 


: riEN 


GOTO 


F — J F - F^. 
aiT ^ il^tJ 




XF 


b m 


= "H 


■j * 


THEN 


GDTO 




--™r 




3 8 






THEN 


GOTO 




*3 tD iZJ 




Bl 




■* - 


THEN 


STOP 




^ __. 5£T 




■ — fa 




1 i 




1 ■ * ■ ■ M 


j ■! ■ ■ . r 




















MT 


RT 






NPUT 


OP P 


X 2 L Z; 


T hi =1 

_m_ r hp 


LfT 














PR X 




RT 




.15; " 


OPP = 


" ; -3 






NT 


RT 




._. . 

■ ■ ■ — ■— 

■ ■ 


C if 1 i — r + 


w l ■ ci. * * 

ilia 


153 


IMP 


LJT 


M 
■ ■ 




it — - * ¥ 


i ti > 




IBS 


L^ET 
L_ £T 


r ii ■ 
i -r m 

X 


■ * F ■"T - 
. t _ r ■ 

1- ■■ H Ii ■ 

= R5H 


j . 


1 1 F f 

S P I 




158 


PP I 




RT 




-i i 

^ — ' , T 


NGLH = 


■ ■_ 




R 1 XNT 


fiT 


art 1 




n- n: is - 





CONTINUE 
XHPLi j R £ 

xaas goto is 

PRI HT 



A. ^ _v w 
12 = 0 



—i— _ -p ■— <— ^ r 



133S PRINT RT 2. IB f "=;^= 5 

134S PRINT ^T 4,2 ' ZHPXJT - 

H 

. **m— ar ar ■ -. ■ -. I- » 

. -2 IW vS ? PI/' IS'i? ' £ 
IKT RT £.5; r ^?P= " O 



135c IK-PUT 



lit ii — ' " — " 



1T4 j f- 



1598 PRINT RT I? , 3 , 
E ^ TO COr^fT INUE " 

1^. IS 

ISiS 
2.52S 
153S 
ISiS 

_ » ?^jL j^J. 

ISbS 
ESS" 
1573 



T~ — I i k. L 

£ U'J L - ^ 



_k- a iw a- ■ 










PP INT 


RT 






P _ fx INT 


RT 


PR INT 


RT 






PR IHT 




LET Hi 





4- 

e i s 



2 ■ iX IrvPL'T 



S2N 1 




WHICH TYPE of child were 
you? The type who instinc- 
tively hides at the hack of 
the class, whispering and flicking 
paper? Or the kind who rushes auto- 
matically to the front and sits, tense 
and eager, taking copious notes wi I h 
the sharpest pencil in school? 

P L Radford of Birmingham sent a 
program which will be useful for 
both types. The first type will 
appreciate a program which 
reminds you how to do all those 
tricky trigonometry equations and 
I he second will be glad of a way of 
doing them more quickly, 

A thorough and useful listing for 
the 1 6K ZX-81 s to be taped and kept, 










P S 






Ci_*MT IJS; 








INFLH" 


^f- 




I5IS 


SGTG i 


£3 












i?ie 


F>R INT 
IHPL" 


j - r 




I73S 


PRINT 


j — -. ■ m » 




1745 




HT 


a. 


I75e 


INPUT 


u 






=R XMT 


f*T 





input 

: "IHFU1 



J_ > S IS} 
H ~T =- -"^ 

j_ 7" r 5 y 

F'h. <S 



PRINT hT 5,5. "fiHGtE 



" j H 



IB 



% '—- "— ■' © 

£55 11 
1540 

195S 

R TO 

f T". -TL 
i — h~ r fcr_* h 

■— *+~* *i /7i 

J-r *— * 

«— , i 4 ni 
ez. Jm. it* 

-■=. _ " — " 

2 1 F". 

-~> ~pl £pr 

5 

TO 

2 g> iJt 



»RIHT ftT 3; f 'PRE55 NEULIN 

CONT XNUE " 

-iNPU ? R£ 
GOj_D 13 

PRINT hT 



INhu i C 
PR INT H l 



PRINT 
INPUT 
PRINT 



2,2; "INPUT COS" 
2 J 1?-; 'CG5 = "J Cj " 
4-,, 2; " INPUT HYP** 



4- j 3-?5/ ''HYP= 11 
LET R=(CQS' (C*Pl/iSe.U> *M 
Ph INT RT "RDJ = "i fl 

PR INT RT 1 & j 3 ; " PRESS N^WL IN 

w 'Jn I ■— — 

IHPUi P9 



5yig GOTO IS 



PRINT ST 

PRINT RT 

ODTWT C!T 

I hi PUT b 

P K INT RT i ^ i ^ i = = COS = 



,2; "INPUT RDU" 



i E 



I I 



INPUT CO 

J i-r J 



DwiNT RT E- , 5; "HVP= ";H 
PPT NT ^T 



10, "PRESS NEULIN 



ffl 0 C L s 



Q O NT X N U E 
XNP^UT fr i 

'is 



S 3 1 0 




H i 




-— r . i 1 


-T^PLtT 






iNhu i 


U 












PRINT 


ftT 


2, 




"OPP = 


O 


— — ■ 


PfjjNT 


fiT 




M 


INPUT 




h f P~Tl 
■ "l ■ ■ m," 


TtNf PUT 


P 












PRINT 


n t 




IS: 


i! flDJ = 


R 



: O L 



-^3 i^h 
J= -~" ~W 

- ~ ■ " — ■ 

h .- n ■ - ^ ■ ■ 

S ! f J 
^— :. ji I -» 
i ^ -L f 

■ ■ ~™ - P ■ -"w 

•^Z. *-*r -ZZ- 

■~. ^ rh tr* 

'3*^ -"r 

I 1 — '" " T I ~1 

~ iZ i"3». 
"^=, " 

-~. \T- 

E TO 

~ m . ^SL F3i *7m 
- — ■ j j.- ■ ■,- ■ 



P ^ T=O^H 

L X = H ! N 

PRINT RT 5^5; "R«GLe= 



■ j. t,' r~~ -l 



j: 



J v ■ 



1 1 



PR INT hT :: PhE55 NtULXN 

Tk.1I W Li 

■ r v ■ i ■ 



— . r-. 
■ ■ ! ™ 



T' - ■ ■ ■ ■ ■ 


-"1 ^ 








C 5 

P'p TNT 

r% T k J ~ T" 


T 

R i 


H— * 

EL .: 


,i i— « 


INkU 1 
"TRN = 


i "» i vm i - - 

INPUT 
PRINT 


r" 

R ( 




1 S j 


INPUT 
"flDJ = 



TRN" 

LET 0= CTftN > 
PRINT =qr 6,5; ,T npp= "jO 

10,3; "PRESS NEULIN 



:_: t_: r-4 j j_ r j (J E 

iHPliT h £ 



;7 IS 



INPUT 
PR INI 



RT 2,2; "INPUT OPP rt 
RT IS; "OPP= "jO 



2T3S 

f: to 



PRINT RT 4,2; "INPUT TRN" 
PRINT RT "jT;» 



PRINT RT ^ 5 V-PRE55 NEUUIN 
PR TNT RT i«^ J ^ 
CONTINUE" 

INPUT R ± 
GOTO 1® 
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JMAGIC 

QUAERES 



LA 
IS 
IS 

17 

■ — - — ■ 

3© 



'■R ZriT 

^z; f c 



input the: ho 



— is? T O 



PRINT RT 7 . 
NEXT F 

^□R p"=0 TO jt 

print at F^e; 



_* 



* J ; pt ©^p; %1 

" : RT F , 12 ; 



■1 o 

5S 

53 



HeXT p 

L£T~ XKT {RNDif2SJ 
PRINT RT 1- 1,* L 
L,^T K=Li-i3 

f K AH * PS T „5 , _L . 1%, 

Let a =m - t i_+k j 

LET H = INT iRMD^ij 
PRINT BT 1 ,S; H 
LET G =M— Ci_#HJ 
PFI INT RT i , S; G 
LET F-INT ESND^e) 
Si 3 * S - P 



ess 
90 



PSINT RT 5.3; D 
rRIMT RT 3.3 :S 





AVIAD RAZ, of Haifa, Israel., 
sent Magic Squares, a neat. 
quick IK program for the 
ZX-81. It calculates and displays 
magic squares, a box of nine 
numbers which add to the same 
figure whether added horizontally 
or vertically* 

He explains that IK of memory is 
not sufficient to allow the square to 
work diagonally . 



SO 

J R 
BIS 



J_ ^3 LI 

IIS L_ 



■ — it i. 



LET LX=S: 
LelT X —4S ■ i 

INPUT "R^rsXiiS OF OUTER RING 

IP ?>^0 THEN SO TG 10 

J Nf*UT z R£3D jU5 OF WHEEL 7 ^ ; fti 



LYM57+R 



x 
1 



'30 



INPUT if ,5 

U-£^f ^ — j. c f _ ^_ =^ - 

PLO; LX.LY 
LtT £==0 



r\r^*™-j ? -w L 



— ! X 



4 



i ■ 



t_ ^ t L V ™ V 

LET h =H *5 

— - I » — 

OO ■ O 




SPIROGRAPH, from Martin 
Richards of Stevenage, Herts, 
uses the hi res graphics of the 
Spectrum to fascinating effect. The 
program produces graphics in the 
style of those line-drawing 
machines with the swinging weights 
and turning tables. On the 
Spectrum, too. it is fun to watch and 
you have good pictures. 



83 



J — r «— r ■_ "v - i .1 

o LET 5Et=9 

7 -_ET D-PEEK 16396+2^t*P 



POK,E 



EEK 1 




4 £3 PRINT 




■ .i-g n ■ ■■ ■ -I ' ■ 

MESS" 



76 PRIWT f¥T 2 , 2 j -5TRS 5Xj RT £ , S 

let x = i£ 

LET &— iS 

-™ bTV r k I - r - — - ■ 

t *^ — c± u 

^ -? — r ■ i a ■ j -^J- -■ ■ ■ 

130 LET Yl=l 
148 LET Bi=-3 
1^=5 LET C1--3 

15^ IP P-EEK <Ori+V+33*X) C THE 
N OOTO 40© 

16-3 IF PEEK *G + i + :3l? *E? > <>S THE 

i?© PR INT 9T Xi¥; , l H iffr B,C^": 
165 LET fi=PeEK 16451 



OR ft 

«jR ft 

= i0 
OR ft 

OR"ft 

— ■ — ■ j -r 

Oft ft 
OR ft 

ci! ^ ^ 

OR ft 
Ok m 

J ~" VJ 



IP fl=238 OR R^22 
= OR fi-xQc- THEN 

IP Fi"a47 s OR fl=23i 
1S3 OR P=1I9 THEM 
TP Xi<>0 THEN LET 
XF_R=£35 OR ft=S51 
i IS r" ejk =-s=i£3 THE^i 
TF OR H=2S1 

ir-Q OR H^I25 THEfv 
IP Ylo© THEN LET 
TP H=^3I OR S=23y 
= 237 OR R-S33 THEN 
IF ft=ll<9 OR R=x^3 
|g6 & OP ft=l^^ THEN 

XF fl=2I5 OR 
=2^1 OR ft-22S THEN 
IF ISO OR H=IS7 
19 i Oft ft=I^e THEM 
XF CI<>0 THEN LET 
L ET X = XtXi 
Lt^ s V=YfYI 
LcT §=e+Bi 
LET Q=u+Cl 

s O i5*I" 
LET SX-^-X + x 
IP E X ' IE- THEN GOTO 
5TOP 

i_ET S8>3S -j- 1 

XP 5c 15 THEN GOTO 



OR 

LET XI=i 
OR R=21S 
LET Xl=-i 

OR A=^19 
LET Y 1=1 
<L=R h=253 
LET Vi=-1 

OR R=235 

LET ei=-i 

OR ^=1^ 
LET Bl=i 

O 1 =0 

OR ^=2£3 
LET Cl=l 

OR R=129 
LET Cl=-1 

b a 





YOU will probably recognise 
Surround as soon as you RUN 
it It is a version of a fairly 
standard routine in which you are 
required to surround your 
adversary before he can surround 
you. Both players are in continuous 
motion and are not allowed to cross 
their tracks or those of their 
opponent, or to hit the boundary or 
the score display. 

What will surprise you is the way 
the ZX-81 can recognise two keys 
when pressed simultaneously. That 
is not possible using INKEYS and is 
achieved by utilising address 
16421; which contains a number 
which changes as groups of keys are 
pressed* Lines 185 to 260 translate 
the number into a series of possible 
moves. 

Black uses keys 1-5 to move up. 
Z-V to move down, Q-T for right and 
A-G for left. Grey uses the keys 6-0 
for up, Y-P for right, B-M for down 
and H-NEWLINE for left. After a 
crash the other player scores I and 
the winner is the first to reach 15. 

The routine enabling two players 
to participate obviously can be used 
in many graphics games. 
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TOWERS * HANOI 



THIS game is from the 
mysterious east via Simon 
Annetts of Rhayader, Powys. 
It is for the 16K ZX-81 and is velly. 
velly good. 

Your Sinclair will erect three 
pegs and on the centre peg will place 
six rings in order of descending size, 
Your task is to transfer the rings one 
by one until they are all assembled 
in the correct order on one of the 
other pegs. 

You cannot place e bigger ring on 
a smaller one and the computer will 
chastise yon if you try. An excellent 
little game which went immediately 
on to the office tape. Graphics notes: 
30 — 32 graphic shifted 8s. 
50 — Three spaces, graphic shifted 
BJ spaces, graphic shifted 8, seven 
spaces, graphic shifted 8. 
67 — Three spaces, graphic shifted 
8. 

70 — Three spaces, inverse space, 
graphic shifted 5, 

80 — Two spaces, graphic shifted 8, 
two inverse spaces. 
90 — Two spaces, three inverse 
spaces, graphic shifted 5. 
1 00 — One space, graphic shifted 8, 
four inverse spaces. 
110 — One space, five inverse 



spaces, graphic shifted 5, 

120 — Graphic shifted 8, six inverse 

spaces. 





it 



43 FOR X = 10 TO 19 



50 PRINT X,Si ±s 



2? 



DIH H i 3 ; ~? - J 
R£ (7,8) 



170 LET (2) = " 

5^ LET ^4 i 3> - Lt 



9^ L 



LET fk^ (5? =" 
LET fii i65 = rr 



123 
13© 

±4^5 



LET 



t4* £ 7 3_ - " 
Z =7 ! O X 
R(I,Z) ■ i 

Ri3,Z) = 1 




LET 
LET 

LET C = i 

ET QR ^ — ^ TO 

178 FOR Y=7 TO i STEP -1 

133 PRINT hT Tti2/Z*5-3;fli(fl ( 



- -"X t 



Y 



ftT ' 'MOVE : " i C 



TP ft 11,55=3 OR ft (3, £3 -2 T 
N GOTO =^ '-"-kJ 

51© PRIWT PT ft^: : 'FP.DM? 11 

520 INPUT -J 

538 PRINT ftT S^OiiJj 

2 AO INPUT K 

a orxnt rt so;ji 



: c 



: : 



TO 



I - 



1 > 



■ .i £ m 



1 ■£ 1 



K>3 £X« K < J 



THEN GOTO ietiy 



"36 & 

-~r- 

-■^5 -= jr* 

. 1. ■ L »■ !T 

■sd . "S.T *£_■• 
4 ^7 fit 

_L -_- 



130£? 
GOTO 



370 
35 3 



FOR D— 1 Tu s 
«_ ^z. ? P = & 
GO i O 3+4S 

TF PHKTDi =1 ' THEN GOTO 
IF R{K*Di <0 THEN GOTO 
IF h(K,Dj >I THEN GOTO 

L^1 L ^ iR , D> C^j f -P> 
LET in t J P> -1 
Ltl D=C+i 

FOR U = 0 TO 5S 
PRINT hT "INVflLlD 

r ji-_;<T u 

GOTQ_3@S 
I ED THE 3 OUlhS OP HkNQI IN 

PRINT "TRY RGhIN^" 
INPUT 54 

IF 6*li>="Y ai THEN RUM 
5@S? STOP 



8S 




THIS PROGRAM simulates the 
random decay of atoms. 
When run, it displays 256 
atoms and a bar chart; as one atom 
decays, a new one is born. The bar 
chart keeps a record of the number 
of molhfrr nnd daughter atoms. 
Every decay is also marked by a 
burst of sound. The rate should slow 
i f I he decay is random. 

Following I he decay of the final 
atom you are asked to guess the half- 
life of the atom, Your standing as a 
nuclear scientist is then analysed 
and you are told how close you were 
to the answer h 

Radioactive Decay was sent by D 
Noonan, of London N8* 




jLS CLEAR 

7. PRPER "7 - CLS 

4^© LET y -13 

FOR 5 = 1 TO IS- 
J INK 3} **m - NEXT X 
i-i-T y =30 
FOR x==l TO is^ 

: Ink 3; "B" : next k 

SO LET x =3. 

3@ FOR U-4 TO 19 : 
; INK 3; : NEXT U 

IS© LET X=1S 

XI3 FOR U =4- TO 13- 

; - : NEXT a 

xa© FOR x =a TO 17 

l^S? FRXhTT ST*y,s; ink 



, rbdiorctiue' c-ecry - "sxNuiIflTZQi™ 

RP XNT PJ y , y 

PRINT RT y _, X 

PRINT RT tt , x 

PR XNT RT ^4 , X 



™«>rr y 

3. S3 NEXT X 

3BB rOR y=4. to 19: pri™t j=rr ^.s 

3; INK NEXT y 

£ie PRINT RT 2^1; INK "TIME"; 
HT 3^21; INK a: "^";RT 3 , S5; INK 

ress S to see a graph 6 f decay" 
S20 let aother=255 
232 LET d3U§ht=r=0 

LETT tiise=e 
£50 L_ ST f - J NT i 4^ ? 

LET X=2fJrfI53 fRND 
270 LET ^-irI5^SND 

283 IF RTTR (S,XJ S 15 THEN LET & 

q * * r t h & r -^1 : LET dauynter=ddy 

aUter ti: _BEEF ©- l.SBtRND: PRINT 

rr ? y PPPEP 4-*r> ink bkight 

1 ; Tm * GO TO S0S 

2^3 PRLfSE d: PRINT HT y x ; OUER 

2 - e^iOHT i; phper i«k s; " 

See PAPER 7: INK &z PLOT ZnUERS 
E 1 ; ISA « ffl v t h e T ^2 1^ : DRfiw liWERS 

31E INK 2: PLOT 2SS ,d3U9hUr/2f 

33B PRZCISiT- RT 3.52: " 

333 _-RIniT HT ^ . 221 INK i : :T: OtMSr 

; h7 CP. £S . XNK a : d^u^h t s r 

34.0 LET tiftfisti»S+l _ 
3Sa PR ZHT rfeT 2/6) 2 ; i.H * X t 2 

373 ' IF tiffiS Ttl 
k| o ^ ^ U " 4"^3 
^3oi3~IF~PEE:K Hoo5S=iS3 TtiEN PR IN 

* J ; GG TO 560 
iftc t:-ier=® THEN GO TO 45S 



T RT ^ 1 rf 

; rii ^ ^ u Q T; 



,i rag 



4,2© XF a > iaa THEN RETURN 



430 

4§S 







FT 


1 & « — h. m. ■ 


E5 


■ l — 1 1 — l r 1 — 



PRINT fiT fil^e^; 



460^DBTR 3 3a S ' J ® i S J 1 IE© j 

113 i * ^ s v ld=:^: ^ 1 3 ^ 32 j. 24-3 » 1 
i7S FOR F=l TO 1£ 

rr£FtJ> s : POKE 325=2Sff - 3 : HEX 



S=BI»1 



gig psij5n 

IS* . S * S * 2 * "Z 

54S FOR F=l TO 14- 

□53 RERD si _* n 

5fe© cDRDER IN j If^^HJ 

57© BEEP ( £5*^.^: NEXT f 

55S FOR 7 ^=1 TO 11se& 

6I£ DRTfi"©, 0 y © ,a A - 1=S.- 126, IS 



628 RESTORE 

bi3 FOR f =£1 TO T 

R£i^0 POKE USR 



86 



563 HE>rr f 

575 CL,S RESTORE 59£ 

to ^ho?? rferay- 

■ r ^ 1 i 

J TBB U 7 TP 3 STEP -p 

7IS REHD PRINT RT y - i; g $_; " - 

" ? NEXT y 

72B FOf? tl =^ TO 14: RE»£> 3*. PRI 

NT st y - e*; _next y.^^^ 

730 PGR =5 : Q 3S 5 * cr ^ 
7 A3 PRINT RT 17 X ; "i " ; ST 

750 PRINT ST 13. 7,; "Ti «e £56 cond» 



-. -hi 



TBS PLOT AS^-ISH: l>m«W %t 3 -11.' : 

78@ pCoT r"s*«; C^J +36 

73S Mc-XT a 

£1S IMpyj "GUtSS h3L f life ill 

528 PRINT RT i«J;"ScDre = 



i_ et f-oint=0 

S40 LET ft , e . h 

p50 FOR t ==1- TO STEP 4- 

point ue + *5*t : = ^*FN sit 

+363 THBN LET paifltspoiflt fl 



S E> =T R "l*» 5RafiChU5S l V"Pie3 



PRINT RT £j IS; poi r t; "^"j RT 



§S& FLASH 1 



S3S IF puii"il=G THEN PRINT a$ 
9*0 IF p i ft £ >& BMP f> & i f> t * 3© THE: 

H PR IHT fc> £ 
wS^s if POint^30 AND point <=60 

-x-j-i£I4 PRINT CS 

ggB if p&int>se and point 

THEM P R INT ti $ 
378 FLSSH E 

980 PRINT RT SI,S; "PrfiSfi R tu f 

2 E0 I^ 7 INKEY 5 = " r " THEN GO TO * o 

PS? 

a^lQ GG TO 130B 

xase PRINT RT S2.S: "UOU Id yoii Li 

ice to krsoia sors Y/N?" 

i©3© IF INKEV$="y" THEN BO TO 
60 

1©-^© IF INKEYS^'Ti" THEN RUM 
1553 GO TO 

JNT PRPER &; INK "RJ d i Cta C tiVS 

137 S" PRINT r INK 3: PRINT " Thro 

= i « J A lir>llf { nki Ki T i i" r\i " ■ DOT 

" ar:i* bacDse a nut Uar Phy5i li5 

* 1 M 

Idse INT : INK PRINT "Vour 

research £^3™ have asaz i fi ^ . ^ x € t u 
^ i v e \rideo Fi t* of the" 

less print "radioactive decay £*-f 

IS93 FRUSE 58: PRINT ; INK 5: PR 

INT "ihese mother ' stoss isetQifte 

~j s tii "" 

1395 PRINT " ! # daughter* a tows" 

PRINT ; INK 4: PRINT " Use 
V D U /" D t-5 t/"Vati on 31 o !tf & r ^ * 1 

ine RRI^^^ "to reduce the hatf t 
i f e : the " 

PRIJVT "tiJfte it ta^ei /"t?j- 
If tb» ^*£>i&^ re^^if^iiig a^t arty st 
age tD ^iac^y ,, 

113B PR IHT INK &: PRINT 

Of the fEili i. ti ^ iO t t£d" 
Hie F ^^ T _"» iU help hut the 12 
^- ^ i S S- e V e f E " 

PRINT : PRINT INK 7; "Press 

snu t© run 

12SS Pi=US£ 13-^=3- 
I-=r^5^ rrL*?v 



1 1 




IF THE TEST of a good p r og r am is 
that we cannot I ear ourselves 
away to write the review. Ferry 
passes. It is not a complicated 
routine but the cursor keys produce 
such an instantaneous reaction that 
the game has a strange hypnotic 
fascination of its own^ 

The display a hows one port at the 
top and three at the bottom. One 
point is awarded for each round Irip 
and an extra ship once all the cargo 
— 12 loads — is transported suc- 
cessfully. Control the ferry with 
keys 5 and 8, and do not go back to an 
emptied quay. Sent by Michael 
Simmon ds for the 16K ZX-81, 
Graphics notes: 
80 — Graphic 4. 
135 — Graphic 8, inverse space. 





IS LET T~2 

S3 LET 

3© LET T-T+l 

*0 LET 5=25 

58 LETT B^4- 

58 LET C-S 

7S LET D=C 

30 LET r? = ,l | * 

9Q LET E^25 

1 3S LET r:- - 



iig; LET C:? = 5=* 
120 LET D$-cS 
12S CL5 

133 IF B=3 RMp 

_ u 

25 i X 
<L&m Pri INT H 



RND D=0 BHD 



1. 15.F?.;RT 2©,.3;f 



;PT 20,13;F^RT 2S,^3,P| 

21,13.:CJ( TO CJ .: fiT 21..23;D*{ TO 

l&S LET E = INT lPNE>*SOJ +1 
jl^Q FOR Z=*e TO S STEP 2. 
13B IF Ii^rr$="5" THEN LET E=E- 



1S0 



INKEYJ="S" 



4 LET E =E + 



S©<3 PLOT E - Z 

210 NEXT Z 

238 IF E=B THEM LET B=B-3_ 

2*5 IF Ei35 THEK LET C=G-1 

^50 IF E=4-G THEN LET &=£>-! 

25S IP B=-l OR C=-l OR THE 

""GOTO 325 _ _ 

25 g IF E^o OH E=26 OR B~4-S THEN 

GOTO 263 
362 GOTO 33© 

LET S=INT ERND*5S) +1 
PGR V=2 TO 4-@ _ 
IF INKEY*="S" THEN LET G=^- 



27S 



25S IF IHKEr'$ = " 



STi3 PLOT 



, V 



^jt . £JJ 

31Q 

3HB 
3H5 
3 = B 
337 
336 

3sl j 

34-5 



HEaT V 

IF G=39 THEN 
GGTQ 33S 



TH£N LET G -h 



GOTO 



x =x ± i 

5DTD 125 
IF B = -X THEM LE 
IF C--1 THEN L 
IF P = -3. THEN LE 
PR INT RT 10., 16,. 
LET T=T-X 
FOR F™1 TO 59 
NEXT P 

IF T = 0 THEN CL5^ 
IF i 1 H^H f-RIriT 



D =B 



T»J 



GftME END 
ISO© 



IF T=3 THEN GOTO 
GOTO IS 3 
PRINT " RGfi IH {Y/Nl " 
LET £J $ -IHKEY $ 
IF 3S = "H" THEN STOP 
IF Q$ = "" THEN GOTO 1Q20 
HUM 



IS3S 
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SINCE this program was 
loaded everybody in the office 
is becoming a bio-rhythm 
bore, The program requires your 
date of birlh and the current date 
and then displays a neat chart of the 
month, with curves for the physical* 
mental and emotional cycles. 

Your physical state varies over a 
23-day cycle and relates to your 
endurance, strength and aggres- 
siveness. The emotional cycle lasts 
28 days and governs anger, 
moodiness and optimism/ 
pessimism. Mentally, you oscillate 
between Einstein and ape over a 
33-day cycle. 

The program was submitted by 8 
Clark of Saltash t Cornwall for the 
16K Spectrum. 




HYTHM 

10 INPUT "Enter &ate Of Birth 1 
^ "Day "jl a,; " Hon th b; x * Y**r 

''20 input "enter Date now ,« 
on th " Year r, j e 

25 CL5 

30 LET t - INT t t (« -£) *3S5»a£5jf *■ * 
td-bi *30.35> — a> 
SOS FOR fw0 TO S55 

111 IF°T = INT® * r *ft THEN FOR U 
-10 TO 30: PLOT r^U: NEXT U 
gsA NEXT r 

B3§ PRINT PT 21,^"^t S*U* 
§4.0 PRINT AT 0.0.; I«H„ f "£J> y a % - 

a l INK a;"Mntat INK A., 

tjnoVionat" 

900 FOR r = 1 TO 

111 LET^L-atPXa^l-lIWT t*V*t>*$F> 

*920 LET K=S*PI#t33-U> *.03 
1000 FOR a»t TO fc*i + ia*PI> STEP 

ial0 PLOT INK til PNO «7»> fl*™ 

-as +u > 90 +S IN -a *&0 
1030 NEXT A 
1030 NEXT r _ 

104-0 DRTFf S3., S3.. 33 „ _ 

i05© INPUT "fincthat- Oo 7 ";a*: X 
F a*tlJ= ,, ^ ,, THEN GO TO I 



1 RESTORE 
3 PRINT RT 0; 



11 



eio-R 



39 



1 ¥tot* eT . aa i> e tow*^ e ^ W 

,BB<*toB ™* lwM stose«* to use 
caabe^^- 



1@ h 



3 ^ FDR 



TZ-- 



S3 Pf= 



NT 



kev cooes 



FDR 



INT 



3E XI 



CODE 



W» PRINT 



lis 



SWT Rss ? 



153 



■* K 



+K1 



^0 &o 



K 



5^ ■ 'SRC 



N 



Her Re 



lee if 



153 p& 7- 



.1 Z -vJ 



' NEXT 



OK 



THI 



J 



533 xf 



h: ^ k — t 



sit gir u ^w 

^RXNT ^^^^^^ 

III rfKr^ IN ^o fil SLT 

pp- -_ T -SN SE , t_^._ 

— ' 3EUe ^TjnM 



90 



- Ss p RlHT "fab ^ 

fa* pgKr^" SftUE 

IF SZ? fflgW GOTO Sffl^. 
«3 IF grj fWN GOTO fig 

439 ^ 5=^ X H ^ ? " - GGTn 

i^f a IH ^^t>E NO. - 
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ENGULF is for the IK ZX-tiO, by 
Graham Charlton of Rise 
Park, Romford, Essex. It sets 
you against a vengeful computer. 
After you press RUN. a large black 
square will appear. That is the 
playing area. You have five 
controb: 

7 — UP 

6 — DOWN 
5 — LEFT 

8 — RIGHT 

9 — SCORE 

After pressing 5, 6 P 7 or B 1 
followed by NEWLINE T you will 
appear as an addition sign ( 4 ) with 
an inverse space, CHR$(128), next 
to it. Every time you move, the 
computer will place a black square 
next to your piece + The idea is to 
avoid being trapped, or engulfed, 
for as long as possible. Once you 
have been caught, press 9 to see 
your Final score. 

Charlton's best score is 154. You 
can make the game slightly easier by 
deleting line 280, which prevents 
the computer placing a black square 
where a black square already 
exists, The game shows PEEKing 
and POKEing to the display file in 
action. The crucial line is 100, 
which finds the beginning of the 
display file. 



10 LET A = 0 


150 F0RC= 1 TO 21 


260 LET D = RND(4) + 4 




20 LET E = 236 


160 POKE A + 22*C, 128 


270 GOSUB320 




30 FOR C = 1 TO 21 


170 POKE A + 22*C + 20, 128 


280 IF PEEK (A + F) = 1 28 THEN 


40 FOR G = 1 TO 21 


180 NEXT C 


GO TO 260 




50 PRINT"*"; 


190 INPUT D 


290 POKE A + F, 128 




60 NEXT G 


195 IF D>9 OR D <5 THEN GO TO 


300 LET G = G + 1 




70 PRINT 


190 


310 GO TO 190 




80 NEXT C 


200 GOSUB320 


320 LET F = E 




90 LET G ■ = 0 


210 IF D = 9 THEN GO TO 380 


330 IF D = 5 THEN LET F = 


F-l 


100 LET A = 1 + PEEK (16396) + 


220 IF PEEK (A + F) = 128 THEN 


340 IF D = 8 THEN LET F = 


F+ 1 


PEEK (16397)* 256 


GO TO 190 


350 IF D = 6 THEN LET F = 


F+ 22 


110 FORC = 0TO 20 


230 POKE A + E t 0 


360 IF D = 7 THEN LET F = 


F-22 


120 POKE A +C t 128 


240 LET E = F 


370 RETURN 




130 POKE A + C + 22*20, 128 


250 POKE A + E, 19 


380 PRINT "YOU SCORED 


*";G 


140 NEXT C 
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The ZX-80, ZX-81 and Spectrum have introduced 
many people to the world of computers. 
Part of the interest has been in learning 
to use the techniques available* 

That has often given rise 
to many problems and queries. 
Our Helpline service was set up to deal with them 

and has proved very popular. 
We asked our correspondent, Andrew Hewson, 
to select some of the more important items 

from his postbag. 



Sinclair memories 
are made of this 



PROBLEMS which individual 
Sinclair users experience can 
be helpful to others if they are 
answered explicitly. Here is a 
representative selection. 

"Please explain the meaning of an 
"address How can a byte, which i$ 
a number, have an address?" 

An important part of a computer 
is its memory and typical micro- 
computers have several thousand 
memory locations available for 
immediate use. Clearly each 
location needs a separate label or 
address to distinguish it from its 
fellows. The word address came 
into use because writing 
information tu one of many memory 
locations is similar to writing a 
letter to one of many people. Letters 
are sent to an address so that they 
reach the person who lives there. 
Similarly, a computer sends 
information to the memory location 
at a given address. 

Computer addresses are simply 
whole numbers starting at zero; so, 
for example, in the unexpended XZ- 
81 9 locations 0 to 8191 are used by 
the ROM P locations 8192 to 16383 
are unused, and locations 16384 to 
17407 are used by the RAM* The 
add-on 16K RAM uses locations 
1 6384 to 3 2767 P Only the contents of 
HAM may be altered and so users 
generally are interested in 
addresses 16384 and upwards. 

Each location in memory contains 
one byte of information. A byte can 
be thought of as a whole number 
between 0 and 255 inclusive. In 
practice* the word byte is often also 
used to mean a * 'location in 
memory" as well as to mean the 
number which is stored at that 
location. Thus, if location 17000 
contains 34, we might say "byte 
17000 is 34". 

if I am keen to understand how my 
ZX-dl works but as a beginner J am 
perplexed by the manner in which 
addresses are stored in the system 
variables. I know, for example, that 
D-FILE is the hegining of the display 
file — hut how is that information 
stored?" 
The area at the bottom of RAM 



between 16384 and 16508 holds the 
system variables and is followed by 
the program area, starling at 15509. 
The display file is next but as 
programs can vary in length, the 
display file does not start at a fixed 
address i The ZX-B1 keeps track of it 
by storing the current value of the 
starting address in D-FILE. 

If you look at page 178 of the 
manual you will see that the value of 
D-FILE is stored at address 16396 
and su you mighl infer that you have 
only to look at the contents of 16396 
to find the value of D-FILE. 

Unfortunately, that is not true. 
Remember that the value of D-FILE 
is an address and that addresses 
are whole numbers, like 16384 and 
17407 and 32767, A single location 
can hold only a number between 0 
and 255 and so two adjacenl 
locations are used Lo sloro larger 
numbers. The value of D-FILE given 
by: 

value held in 16397 + 256* 
value held in 16397 
Any whole number between 0 and 
65535 inclusive can be stored using 
this system. 



The value held at an address can 
be found by PEEKing it and so you 
can PRINT the value of D-FILE by 
entering: 

PRINT PEEK 16396 + 256*FEEK 
16397 

You may know that the contents of 
the first location in the display file is 
always 118 and you can show that 
by entering: 
PRINT PEEK (PEEK 16396 + 256* 
PEEK 163971 

1 7 want to write several programs 
which use the same data but there 
seems to be no way to do so using the 
Sinclair functions* Do 1 have to write 
routines to save and load data on 
cassette or is there some way of 
passing data between programs 
directly? 

There is. The trick is to alter the 
RAMTOP system variable to give 
you some space at the top of RAM 
which is out of reach of the Sinclair 
system in normal use* Your first 
program can then copy data into the 
area above RAMTOP. You can then 
load a second program, replacing 
the first, but the data saved above 
RAMTOP will still be intact. The 
second program can then copy the 
data back into its own variables 
area, 

Lei us lake the job step by step. All 
the calculations following refer to 
the unexpanded ZX-61 T with values 
for the 16K expansion in square 
brackets where they are different. 
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Moving RAMTOPh Suppose you 
want to pass a 10-element array 
between programs. A singles-dimen- 
sional array occupies five bytes per 
element plus another six, making 56 
bytes in all, and so you need at least 
56 bytes above RAMTOP* 

When you switch on your ZX-81, 
RAMTOP os set automatically to one 
more than the top of RAM, Le,, 
1740B [32766 with the 16K RAM], 
The address is stored as a system 
variable at 16388 and 16389 as the 
values 0 and 68 respectively [0 and 
I28] t because G+256 *6B= 17408 
[0 + 256*128 = 32768], 

You can use your ZX-81 to 
calculate the new value to be 
POKED into 16388 by entering: 
PRINT 17408-N-256 *INT ([17408- 

N)/256) 

[PRINT 32768-N-256*INT ((32760- 

N}/256]] 

Using N = 56 for our example gives 
200, 

The value to be POKEd into 16389 
is given by: 

PRINT INT ([1 74Q8-N)/256] 
[PRINT INT ((3276&-N)/256)] 
In our example the result is 67 [128]. 

The ZX-81 will ignore any 
alterations Lo RAMTOP uniil you 
enter NEW H so do so a l lhat point. Of 
course, if you have a program in 
your machine you should SAVE it 
first. 

Finding your array. Variables are 
stored at the address held in VARs 



at 16400 and 16401 so you can 
PRINT the current value by 
entering: 
PRINT PEEK 16400 + 256 * PEEK 

16401 

Saving an array above RAMTOP. 
The following program demon- 
strates the technique: 
10 DIM A[10) 
20 FOR I = 1 TO 10 
30 LET A{I) = I 



100 FOR 1 = 1 TO 10 
110 PRINT A(I] 
120 NEXT I 

In this program the array is 
assigned and I andK are set to VARS 
and RAMTOP as before but the loop 
at lines 50 to 780 now copies the 
data from above RAMTOP to the 
variables area. The loop at lines 100 
to 120 PRINTS the values of the 
array as set by the first program. 

In each case, lines 50 to 90 
represent the essential part of the 
program but it is important to assign 
the array at the beginning of the 
program, so that it lies at the bottom 
of the variables area. The same 
technique works for ordinary 
variables but strings cannot, in 
general, be copied in this manner, 
because thev can move around in 
RAM. 

'Delating iines by entering their 
line numbers in turn is a nuisance. Is 
there a method for deleting blocks of 
lines? 1 ' 

There is, becauftfi Ihe length in 
bytes of each line is held in two 
locations immediately following the 
line number and we can manipulate 
them to our advantage. To see the 
line length, clear your ZX-81 by 
entering NEW and then enter the 
following line; 
10 REM 

Then PEEK at the first few bytes 
in the program area which starts at 
16509 and you will see: 



40 NEXT I 


Address 


Contents 


Meaning 


50 LET J = PEEK 16400 + 256 *PKEK 


16509 


0 


line number - 


16401 


16510 


10 


256*o+ 10 = 10 


60 LET K = PEEK 16388 + 256*PEEK 


16511 


2 


line length = 

2 + 256*0 = 2 


16389 


16512 


0 


70 FOR I = 0 TO 55 


16513 


234 


code for REM 


80 POKE K + 1, PEEK [J + 1) 


16514 


118 


code for 


90 NEXT I 






newline 



Lines 10 to 40 assign the array 
and set its values to 1. . .10 — those 
values have bean chosen for the 
purposes of this demonstration and 
have no special significance. Line 
50 stores the value of VARS in J and 
line 60 stores the value of RAMTOP 
in K. The loop at lines 70 to 90 copies 
the contents of the array above 
RAMTOP, 

Retrieving an array from above 
RAMTOP. Now delete the first 
program and enter the following: 
10 DIM A(10] 

50 LET J = PEEK 16400 + 256*PEEK 
16369 

70 FOR I = 0 TO 55 

80 POKE J + I t PEEK [K + 1) 

90 NEXT 1 



Notice that the line length 
excludes the four bytes required for 
the line number and the line length, 
The following routine finds the 
address of the first byte of two lines 
entered by the user: 
9000 DIM B(2] 
9010 LET START * 16509 
9020 PRINT * ENTER FIRST AND 
LAST LINE NOS" 
9030 INPUT B (I] 
9040 INPUT B (2] 
9050 IF B (1K0 OR B{2)<0 
0RB(1J>9999 OR 
B[2J> 9999 THEN GOTO 9020 
9100 FOR I = 1 TO 2 
9110 LET L = PEEK (START + 2) 
+ 256*PEEK (START + 3) 
9120 LET LINEND = 256*PEEK 
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START + PEEK (START + 1) 
9130 LET START = START + L + 4 
9140 IF LINEND <B (I) THEN GOTO 
9110 

9150 LET B{1) = START — 
[L + 4]*(I = l] 
9160 NEXT I 

The routine finishes with the two 
addresses held in B[l) and B[2]. The 
next trick is to fool the ZX-81 into 
thinking that all the lines between 
and including the two line numbers 
are jus I one monster line by POKE- 
ing the difference between B (2) and 
B (1) less 4 into the slot for the line 
lenglh of the first line, That is 
achieved by adding the lines: 
9200 LET B[2) = B{2] — B(l) — 4 
9210POKEB(l) + 2 t [B(2) — 
256*INT (B(2}/256) 
9220 POKE B(l) 4- 3, INT (B(2)/256) 

The monster line can then ho 
deleted in the usual way t by enter- 
ing I he line number alone. 

4t I would like to know ho w to SAVE 
and LOAD data only into a program 
held in core, Can you assist?" 

There are two methods, The first 
is quick and elegant and consists 
essentially of writing new SAVE and 
LOAD routines in machine code* 
The second method is slow and 
clumsy but it is easy to understand 
and the necessary software is 
mostly in Basic, the preferential 
method. The steps in outline are: 

SAVE the data of interest on tape; 
to prevent the prog ram in l he ZX-81 
being over-written, copy the 
program area above RAMTOP; 
LOAD the data from tape in the 
usual way; create some space in the 
program area and copy Ihc program 
from above RAMTOP into the newly- 
crealed space in the program area. 

Obviously, to create some data to 
LOAD into a program we must RUN 
a previous program to read in or 
calculate the data to be SAVEd. The 
earlier program could be deleted 
line by line but the process is rather 
laborious, so use this techniqiije 
instead: 

First note the line number of the 
first line of the program. Suppose it 
is line number 10; then find the 
effective length of the program by 
entering PRINT PEEK 16397 — 
16513. 

Suppose the result is 1859, Then 
enter POKE 1651 1 P 1859 — 256* 
TNT (1859/256); POKE 16512, INT 
(1859/256); 10 or whatever was the 
first line number. 

Do not attempt to LIST the 



program between entering the 
instructions or you w ill have to pull 
out the plug and start again. 

The data can then be SAVEd, 
together with the display file and 
other odds and ends* on tape. 

The second step is to LOAD a new 
program and store it above 
RAMTOP, The technique is very 
similar to storing data above 
RAMTOP. Be sure to move RAMTOP 
down as explained on page 16 B of 
ZX-81 Bo sic Programming before 
LOADing the new program* The 
following routine copies a program 
above RAMTOP: 

10 LET J = PEEK 

16396 + 256*PEEK 16397 — 16509 
20 PRINT J 

30 LET K - PEEK 16388 + 256*PEEK 
16389 

40 FOR I = 0 to J— 1 

50 POKE K + L PEEK (16509 + I) 

60 NEXT I 

The routine PRINTs the length of 
the program, J, in bytes. You should 
note it as it will be needed later* 

The data can then be LOADed 
from tape in the usual way. The 
current program will, of course, be 
over-written and so the final step is 
to copy it back from above 
RAMTOP. A machine code routine 
is needed for that step, because 
space must be created in the 
program area in which to store the 
program using a routine in ROM, 

The routine is 2D by left long and 
you can store it at addresses 32748 
to 32767 by entering and RUNning 
the following r online: 
10 FOR & - 32748 to 32767 
20 INPUT M 
30 POKE I P M 
40 PRINT I t PEEK T 
50 NEXT I 

Enter the following numbers one 
by one from the keyboard: 42, 12 P 64 1 
229,43, 1,0, 0, 197, 205 T 158,9, 193, 
209, 42 ¥ 4, 64, 23 7, 176, 201 ■ You 
might like to determine how the 
routine works by tranlating the 
decimal numbers into Z-80 
assembler using Appendix A of the 
ZX-81 Basic Programming manual. 

Before running the machine code 
routine, POKE the program length, J, 
into it by entering 

POKE32754 p J — 2S6*INT (J/256) 
POKE 32755 T INT fJ/256) 

Then delete the Basic routine, put 
the ZX-81 into FAST mode, and call 
the machine code routine by 
entering 

IF USE 32748 = 0 THEN STOP. 



Numbers 
games 

STORING and displaying 
numbers is the object of many 
requests for information. The 
ZX-81 uses one of three methods, 
depending on the context. The first 
is the floating point method which is 
□ sod for all Basic variables and all 
calculations involving Basic 
variables. All numbers held using 
the technique occupy five bytes 
each. The second method is used 
internally by the Z-80 micropro- 
cessor which drives the ZX-81 and 
can be used for whole numbers only. 

Each number occupies only two 
bytes and a variation of the method 
is used to store the line numbers at 
the beginning of each Basic program 
line. To communicate to the user the 
ZX-81 uses a third method, the 
character form, in which each 
decimal digil T and I he decimal point, 
occupies one byte each. Some 
lypical queries : 

"What does floating point 
arithmetic mean? Why use it? 
Would it not he easier to use the 
decimal system? 

The use of floating point 
arithmetic implies that numbers are 
stored and manipulated as a 
mantissa, which contains the digits 
in the number, and an exponent, 
which indicates the position of the 
decimal point. It is relatively easy to 
convert decimal numbers into a 
decimal floating point 
representation and some 
calculators can display decimal 
numbers in that form. The 
calculator manufacturers refer to 
the form as scientific notation, 

The great advantage of scientific 
notation is that very large numbers, 
or numbers which are very close to 
zero, can be written approximately 
using a limited number of digits. 
Thus a ca lculalorwhi ch ca n di splay 
only eight digits at a time can 
display a number larger than 
99,999,999 using scientific instead 
of ordinary notation, 

For ex ample, I he distance from 
the Earth to the Sun is about 
5,892,48O h O00 K D00 inches. Thirteen 
digits are required to write the 
number in ordinary notation but 



96 



when it is re- written in its scientific 
form as 5.89248x10 13 only eight 
digits are required — neglecting the 
x 10 which is common to all 
numbers written in that way, The 
mantissa is 58924H and the 
exponent ie 12* 

The exponent by the way, means 
^imagine that the decimal point is to 
the right of the left-most digit of the 
mantissa — i.e., between the 5 and 
the 8. Now move the point 12 places 
to the right, filling spaces with zeros 
if necessary", 

The scientific form, of course, is 
not accurate because only eight 
digits, of which six only are in the 
mantissa h are allowed, whereas in 
the ordinary form 13 arc available, 
although in our example the extra 
digits are all zeros, 

We count in tens and so 
calculators display numbers in 
decimal for our convenience. Digital 
computers count in binary as 
explained in chapter 24 of the ZX-81 
Basic programming manual but the 
principle of floating point binary 
representation is the same as that of 
decimal scientific notation. The 
ZX-fil uses a string of seven zeros 
and ones for the exponent — i.e., 
one byte with one bit reserved for 
the sign of the exponent — and a 
string of 31 zeros and ones for the 
mantissa — four bytes with one bit 
usad for the sign of the mantissa. 

Floating point arithmetic is used 



because it enables a large range of 
numbers to be stored in five bytes 
with only a small loss in accuracy. 
Numbers as big as lQ 3e — one 
followed by 38 zeros — can be 
stored, although only the first nine 
digits or so are accurate, If integer 
arithmetic were used, then the 
biggosl number which could be 
stored in the same space would be 
1,099,511,627,776 but all 13 digits 
would be accurate. 

"How are numbers stored in the 
ZX-81? FJeose explain how the five- 
byte representation of a number is 
obtained". 

The following program prints tho 
floating point form of a number 
entered by the user at line 20: 
10 PRINT "ENTER A NUMBER** 
20 INPUT r 

30 PRINT,, "THE ZX81 
REPRESENTS": 1; "BY" 
40 FOR J = 1 TO 5 

50 PRINT PEEK [PEEK 16400 + 256* 

PEEK 16401 + J); 11 tT ; 

60 NEXT J 

70 PRINT 

SO PAUSE 500 



100 RUN 

The ZX-fil stores the values of all 
Basic variables in the variables 
areas and the address of the 
beginning of the variables area is 
held in VARS at locations 1 6400 and 
16401 — see chapter 28 of the ZX-8 1 
manual. Thus the loop at lines 40 to 




60 prints the contents of the five 
bytes which hold the floating point 
version of the number entered. 

The first of the five bytes is the 
exponent, E, and the remaining four 
bytes, A t B r C, D represent the 
mantissa. If the original number is 
positive, A lies in the range 0 to 127. 
If it is negative, A lies between 128 
and 255. 

The following program re- 
contructs a number from its Sinclair 
floating point form; 
10 PRINT "ENTER THE 
EXPONENT AND THE FOUR 
NUMBERS OF THE MANTISSA, 
ALL ENTRIES TO LIE BETWEEN 0 

and 255 INCLUSIVE" 
20 INPUT E 
30 INPUT A 
40 INPUT B 
50 INPUT C 
60 INPUT D 

70 INPUT,. "EXPONENT = " 

? e; + manttssa = "\ A 5P B. + a + D 

80PEINT„ "THE NUMBER = ";(2* 
(A<128J-1]*2**(E-160)*([(256* 
(A + 123*(A<128]) + B)*256 + C) 
*256 + D) 

Try those two programs for a 
variety of numbers. You will see that 
the exponent is about 128 for 
numbers close to 1 and -1; that 
numbers close to 0 have small 
exponents; and that large positive 
and large negative numbers have 
large exponents. 

It is also noticeable that the value 
of the fourth byte t has little or no 
effect on the value printed by the 
second program* In computer 
jargon D is called the least 
significant byte. The ZX-Bl prints 
results to eight decimal figures at 
most, rounding the result if 
necessary, although calculations 
are made to somewhat greater 
accuracy; 

'lam writing q program to test my 
son's arithmetic buf I have found 
that my ZX-fil sometimes gets the 
answer wrong. I know that some 
early ZX-81 ROMs made an error 
with the square of 0.25 but my 
machine does not make that 
mistake. Is this another bug? 1 ' 

The faull lays with the program 
and not with the ZX-81 ♦ The routine 
which was at fault set a problem in 
division and then compared the 
user's reply to the result calculated 
by the ZX-81, Unfortunately the 
routine often rejected correct 
ies. 

It is often impossible to convert a 
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decimal number exactly to a binary 
floating point number and that was 
the source of the problem. An 
analogous difficulty can occur when 
converting some fractions into 
decimal — we are all familiar with 
the fact that */a cannot be written as 
an exact decimal. The program was 
rejecting the user's reply even when 
it differed by only a tiny amount 
from the calculated result. 

The following program asks you 
to enter a number, divide it by 10 
and enter the result. It then prints 
l he floating point representation of 
your result and its own result for the 
same calculation. If you run the 
program a few times you will see 
that your answer and the answer 
produced by the ZX-81 often differ 
by one in the least significant digit of 
the mantissa. 
10 LETN= 500 
20CLS 

30 PRINT "ENTER A NUMBER" 
40 INPUT I 

50 PRINT, > "YOU ENTERED"; I 
CO PRINT,, "DIVIDE"; I; BY 10" 
70 PRINT "ENTER THE RESULT" 
SO INPUT J 

90 PRINT, s "YOU ENTERED"; J 
10O LET K = 1/10 
110 IF ABS [K-JK OQOl^K THEN 
GOTO 170 

120 PRINT,/" WRONG" 

130 PRINT I; "DIVIDED BY 10 DOES 

NOT EQUAL 11 ;] 



140 PR TNT "TRY AGAIN" 
150 PAUSE N 
160 RUN 

170PRINT, P "RIGHT" 
1B0RPINTI; l 7lO = ";J 
190 PAUSE N 
200 GLS 

210 PRINT,, "THE ZX81 

REPRESENTS" J;"BY" 

220 LEt M = 13 

230 GO SUB 300 

240 PRINT,, J1 AND M ;I: < 710BY ,t 

250 LET M= 19 

260 GO SUB 300 

270 PAUSE N 

280 RUN 

300 FOR L = MTO M + 4 

3 1 0 PRINT PEEK (PEEK 16400 + 256 

*PEEK 16401 + L];" PP ; 

320 NEXT L 

330 PRINT 

340 RETURN 

If you wish to avoid problems of 
that nature then you should alter 
statements like 
IF K = J THEN GOTO 170 
to IF ABS (K-J)C0001*K THEN 
GOTO 180 

In the first case the program will 
jump to line 170 only if K and J are 
identical down to the last digit* In 
the second case, the jump will be 
made if the difference between K 
and J is less than ,01 percent 

'7/ the ZX-81 uses two bytes to 
stars line numbers, why is 9999 the 
largest line number permitted?" 



Each byte contains eight bits and 
each bit can take two values giving 
2 ie ^ 65536 arrangements of the 16 
bits in the two bytes. Hence the two 
bytes could be used to represent any 
positive integer between 0 and 
65535 inclusive* Why limit line 
numbers to 9999? 

The reason is that by limiting in 
this way and by manipulating the 
numeric codes for variables the 
ZX-81 has a device for distinguish- 
ing lines in the program area from 
variables in the variables area. 

To understand the mechanism at 
work, consider the representation 
of 9999. Line numbers are held with 
their mosl significant byte first, 
contrary to the usual Z-80 
convention, so that line number 
9999 is held as a byte containing 39 
followed by a byte containing 15 
because 39*256 + 15 = 9999, The 
bit pattern of the first byte, obtained 
by converting 39 to binary, is 
00100111, Notice that the three 
most significant bits — bit numbers 
7 f 6 and 5 are set to 0 t 0 and 1 for 
this* the largest permitted line 
number. Hence bit numbers 7, 6 and 
5 of the first byte of all permitted 
line numbers will be set to 0 T 0 and 1 f 
or in the case of line numbers less 
than 8192 they will be set to 0, 0, 0, 

Now look at pages 172 to 174 of 
the ZX-81 Basic Programming 
manual and you will see 
illustrations of the different types of 
variables as th^y are represented in 
the variables area. In each case the 
first byte contains a numeric code 
related to the code of the letter; in 
the case of a number whose name is 
longer than one letter, the first 
letter which identifies the variable. 

The largest possible letter code is 
63 P the code for Z t which is 
00111111 in binary, and the 
smallest is 38 P the code for A p which 
is 001001 10 in binary, Clearly, bits 7 
and 6 are not needed when distin- 
guishing between letter codes and 
bit 5 is always set to one, so the 
ZX^Bl uses them to distinguish be- 
tween the different types of 
variable, subtracting 20h P or 32 in 
decimal, from the letter code in 
three of the six cases* 

Three bits can be set in 2 5 , or 8, 
different ways. The table lists the 
eight ways and their interpretation: 
Bit 

pattern Interpretation 
GOO Line number less than S192 

001 Line dumber between 8192 and 
9999 
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010 


btnng 


Ul 1 


JNiLtnutfr wjin single cJiaraci&r 




names 


100 


Array of numbers 


101 


Number with multiple character 




name 


110 


Character array 


111 


Control variable for a 




FOR-NEXT loop 



The same purpose could be 
served by comparing the address of 
the byte in question to the D-FILE or 
VARS pointers. It allows the ZX-81 
to use the same routine, at 2546 to 
2576, to step through memory to the 
"next" line or I he "next" variable 
but that seems a small advantage. 

Perhaps St is merely a hangover 
from the ZX-80, because in that 
machine the variables area follows 
immediately after the program area 
and so a device which 1 "knows** from 
the contents of the byte that the end 
of the program has been reached 
serves some purpose. 

It is worth noting that while the 
ZX-81 prevents you entering line 
numbers greater than 9999 from the 
keyboard, if you manipulate the line 
numbers by POKEing the 
appropriate locations your program 
will still run, provided the line 
numbers do not exceed 16383 as the 
following routine demonstrates: 
10 LET I = 10000 
20 SCROLL 
30 PRINT I 

40 POKE I6634 t INT (17256) 
50 POKE 16635, I-256*INT 

EI/256) 
60 LET 1 = 1 + 1 
9999 GOTO 20 
Line numbers 40 and 50 POKE the 
current value of I into the locations 
originally occupied by 9999. If you 
run the program for a few cycles 
and then BREAK it you will see that 
9999 has been updated to, say, 
A029 for 1-10029. 

Clearly the ZX-B1 does not decode 
line numbers greater than 9999 
correctly but the result is 
comprehensible if you remember A 
follows 9 in the sequence of 
character codes. 

If you leave the program running 
for long enough it will stop when 
1 = 16384 and a LISTing will then 
emit the final line because the LIST 
command does not recognise it as a 
line. 

You can use this quirk to make 
programs "disappear" by POKE 
16509, 64. Such "invisible" 
programs can be SAVEd and 
LOADed as usual and will RUN if 
16509 is re-set to its original valuer 




File problems on 
display in ZX-8 1 



THE display file is the area in 
RAM which holds the items 
which are currently displayed 
on the TV screen. During program 
development, for ex ample , part of 
the program listing is generally dis- 
played and it is the job of the LI ST 
routine to copy the appropriate part 
of the program area into the display 
file so that it appears on the TV 
screen. 

The address of the beginning of 
the display file varies with the 
length of the program and so it is 
held in the D-FILE system variable 
and can be PRINTed by entering: 
PRINT PEEK 16396 + 256* 
PEEK 16397 

Similarly, the address of the end 
of the display is held in VARS — or 
more correctly is one less than the 
value in VARS — and can be 
PRINTed by entering: 

PRINT PEEK 16400 + 256* 
PEEK 16401-1 

Each line displayed on the screen 
is terminated by a byte containing 
decimal 118 and there is one more 
byte at the beginning of the file also 
containing 1 18. As there are 24 li 



in the display, there are 25 bytes 
containing 118 and it is essential to 
the correct functioning of the 
display software that all 25 bytes 
are present. If one or more is absent 
the ZX^Bl will almost certainly 
crash, 

With an unexpanded ZX-81 the 
display file consists of those 25 
bytes and no more unless a LIST P 
PRINT or PLOT command has been 
executed since the last CLS or RUN 
command. That is a device to keep 
|he display file as small as possible, 
thereby saving valuable space in 
RAM. With a memory expansion 
pack of 4K or more the ZX-81 pads- 
out the display file with 32 bytes per 
line each containing zero — Le + , 
blanks. That mechanism creates an 
immediate problem for users 
wilhout extra memory- 

"I am having problems with 
programs which POKE the display 
because my ZX-81 crashes every 
time. For instance 
5 LET Z = 1 + PEEK 16396 + 256* 
POKE 26397 
10 POKE Z, 128 

is a disaster. What is happening?" 
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The routine is attempting t o POKE 
an inverse space into the first 
PRINT position and it will work well 
on a ZX^Bl with at least 4K of RAM 
because the display will be padded- 
out w T ith 32 blanks per line. Without 
the extra memory, no sur:h padding 
occurs and so the routine will over- 
write the second of the 25 bytes 
containing 118, thus causing the 
program to crash* 

The solution to the problem and 
all similar ones is to create some 
space at the appropriate position in 
the display file by FRINTing one or 
more blank characters. In that case 
one space is required at the 
begiiiing of the first line and so the 
answer is to add to line: 
2 PRINT "b 11 

where b represents the space 
character. 

-P I would like to give a print 
instruction conditional on whether 
or not there is anything already 
printed at the same position. I solved 
the corresponding problem by using 
PEEK 16438 and PEEK 36439 but the 
use of PEEK 16441 and PEEK 16442 
does not work. Can you help?" 

Page 179 of the ZX-dl Basic Pro- 
gramming manual shows that 
addresses 1643B and 16439 in the 
system variables hold the x and y co- 
ordinates of the last point to be 
PLOTed. Unfortunately the 
equivalent information for PRINT is 
not stored. Instead the position at 
which the next item will be PRINTed 
is held in 16441 and 16442. There is 



a further complication; the hori- 
zontal PRINT position is counted 
from right to left and the vertical 
position from the bottom upwards. 
Thus the routine: 

10 PRINT "HELP-LINE" 
20 LET A = PEEK 16441 
30 LET B = PEEK 16442 
40 PRINT A, B 

will print the values 33 23* The first 
value, 33, indicates that the PRINT 
position is at the beginning of a line, 
Le. p 33 characters counting from 
right to left from the beginning of of 
the subsequent line. The second 
value, 23, indicates that the line is 
the 23rd from the bottom of the 
screen because one line has been 
used to PRINT 1 'HELP-LINE", If line 
10 is changed to 

10 PRINT "HELP-LINE"; 

the values PRINTed are 24 24, 
because the semi-colon prevents 
skipping to the next line. 

The following rather artificial 
program PRINT s a new character 
over the top of the last character 
PRINTed: 

10 PRINT AT 20,0; "ENTER 

VALUES FOR " "PRINT AT' 
20 INPUT A 
30 INPUT B 

40 PRINT AT 20,0; ' "ENTER A 

CHARACTER TO PRINT" 
50 INPUT Z$ 
60 PRINT AT A,B;Z$; 
70 LET B = 32 - PEEK 16441 
80 LET A = 24 - PEEK 16442 
90 GOTO 40 
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Colour 
queries 



ONE familiar request which 
interests many people is: 
"Can I use ZX-80/1 programs 
on my Spectrum?" 

Thoro is no straighforward 
answer, because of a number of 
important differences between the 
three machines. Broadly speaking, a 
ZX-81 program which does not use 
PEEK or POKE and contains no 
machine code routines will run on 
the Spectrum, Similarly, a Spectrum 
program which does not use PEEK or 
POKE, machine code routines, 
colour, graphics and the other new 
facilities will run on the ZX^BL 
Note T however* that cassettes 
SAVEd pn one machine will not load 
on the others. 

Converting a ZX-80 program can 
be difficult, because it uses integer 
arithmetic, whereas the ZX-81 and 
Spectrum use real arithmetic, 

"Can you explain how the display 
/iie works? I have tried PEEKijig and 
POKEing it but I still cannot 
understand iV\ 

Look at pages 164 and 165 of the 
ZX Spectrum Basic Programming 
manual. You will see from the 
memory map that the display file is 
at the bottom of RAM between 
16384 and 22527 inclusive, with the 
so-called attributes area at 22528 to 
23295. A quick calculation shows 
that there are 6,144 bytes in the 
display file and as there 6,144 bytes 
in the display file and as there are 32 
characters in each of 24 lines 
displayed on the screen, that means 
that there are eight bytes per 
character. You can see how those 
bytes are used by running this 
program: 

9000 FOR i = 16384 TO 22527 
9010 POKE i; 255 
9020 NEXT i 
9030 PAUSE 0 

The screen will be covered 
gradually with black horizontal 
lines. Notice that each line is 
separated by eight vertical steps 
from its predecessor, that lines are 
drawn in groups of eight, and that at 
the end of each group the next line is 
drawn back at the beginning of the 
group. There are three such groups. 

In effect, the display is in three 
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separate units and within each unit 
the first 256 bytes determine the 
condition of the top one-eighth of 
each character position. The next 
256 bytes determine the next one- 
eighth of each character position, 
and so on, 

The attributes area is 7B8 bytes 
long, i.e., one byte per character 
position. It is scanned in the logical 
fashion so that to POKE the fifth 
character on the second line of the 
display, for example, you POKE 
22527 = 32 = 5. The attribute byte 
specifies, among other things, the 
foreground arid background colour, 
so you can only obtain, at most t two 
colours per character position. 

Hence you cannot expect to 
obtain high- re solution graphics in 
multiple colours* This routine 
demonstrates the full range of 
facilitieSn It takes some time to 
produce the display but it is worth it 
in the end: 

9000 FOR i = 16384 TO 20480 
STEP 2048 

9010 FOR j = i TO i + 2047 

9020 POKE i,7 



9030 NEXT j 
9040 NEXT i 

9050 FOB i = 22528 to 23295 

STEP 256 
9060 FOE j - 0 TO 255 
9070 POKE i + \4 
9080 NEXT j 
9090 NEXT i 

If you are impatient, replace the 
first five lines by 

9000 FOR i = 10 TO 704 

9010 PRINT "□":REM 

CHARACTER NUMBER 138 

9020 NEXT i 
for the same effect but with Lhe 
bottom two lines missing. 

Other potential Spectrum pur- 
c ha sors are wondering whether to 
buy the 16K or the 48K machines, 

"J have read reports that the 16K 
Spectrum uses 7K to provide colour 
and graphics, leaving only 9K of 
us a hie memory. There are some 
marvellous WK ZX-61 adventure 
games, Am I correct in thinking that 
th ey will no i fi t in to who t is left of th e 
standard 16fC? M 

Broadly speaking, that is correct. 
A program which just fits into tho 



16K ZX^Bl is unlikely to fit into the 
Spectrum without a major modifi- 
cation. Many so-called 16K 
programs, however, do not use all 
the available RAM, There is also a 
number of ways in which Spectrum 
Basic is superior to ZX-81 Basic H so 
it may be possible to reduce the 
space required without discarding 
any of the functions of a program, 

For example, the Spectrum 
allows multiple program lines with 
each program line, separated by a 
colon, A colon occupies only one 
byte in the program area whereas a 
program line has an "overhead 1 of 
five bytes — one byte for the NEW- 
LINE character, two bytes to hold 
the line number and two to hold the 
length of the program line. There is 
no limit to the number of lines which 
may be concatenated and so space 
can be saved. The only thing to stop 
you putting all your program on one 
line is that GOTOs and GOSUBs 
must be made to lines starting with a 
line number and that IFs skip to the 
next line number if the appropriate 
condition is not true. 
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utilises MOS technology la 
mini mist' bus loading. 
The roam features 
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MACHINE CODE 




As programmers become more adept 

in the use of Basic, 
they find the language limits their abilities 
to do everything they wish to do. 
Using machine code helps to overcome 

some of the problems. 
Earlier in the year Mike Biddell wrote a series 
on how to begin using machine code. 
We have grouped the articles together 
and print them as a single article. 



Moving f aster by 
machine talk 



HY MAKE the effort to 
learn machine code? 
Three main reasons 
spring to mind. It is faster in 
operation than the equivalent Basic 
program. It occupies much less 
space in the memory than the 
equivalent Basic program — that is 
critical on the unexpandedZX-81 , It 
gives greater scope for the 
imagination than Basic. 

With Basic you are tied to the 
menu of instructions the manu- 
facturer has given you in the brain 
— ROM — of the computer. With 
machine code p you can make the 
operating system do things outside 
the set menu, make the screen scroll 
printed information downwards — 
the Sinclair menu gives only a scroll 
up + 

So machine code can be packed 
tighter, run faster and produce 
more imaginative effects outside the 
manufacturer's original Basic 
instruction set. 

Machine code is a set of numeric 
instructions, called bytes, which, 
when addressed to the Z-8G chip 
central processing unit, make it per- 
form some sensible function. The 
Z-80 would not understand a Basic 
instruction, such as PRINT, directly. 
A very complex piece of machine 
code called the Basic Interpreter 
breaks PRINT into numeric instruc- 
tions for the Z-80 chip to produce the 
required effect from the command 
PRINT. 

Those hexadecimal codes — 
number base 16 for convenience — 
are listed under Z-80 Assembler in 
the ZX-81 Manual — pages 181 in 
187. 

It seems a little daunting but 
really the fundamental things you 
can tell the ZnBO chip to do arc really 
simple but the overall effect can be 
very powerful, 

Here is a summary of the main 
things you will ask the Z-80 to 
perform during a machine code pro- 
gram; you ask it simply by feeding it 
the appropriate coder 

Add one to the contents of a regis- 
ter — called increment, A register is 
somewhere in the chip where you 



can hold a number/value to do some- 
thing with it* 

Take one a way from the register 
— decrement. 

Save the contents of the register 
elsewhere, so you can use that 
register for something els© — Push. 

Bring back the saved value into 
the register — Pop. 

Carry-out a machine coda routine 
somewhere else* then return to the 
same point in the program — Call 
and Return. 

Jump backwards or forwards a 
number of instructions if a register 
or part of a register is not zero — 
Jump Relative No Zero, 

Jump backwards on forwards a 
number of instructions if a register 
or part of a register is zero — lump 
Relative Zero. 

Load registers with specific 
numbers. 

They do not appear to be the 
building bricks of computing power, 
but they are, 

To put machine code into a ZX-B 1 , 
write a single-byte instruction to an 
address in the memory. The POKE 
instruction takes the general form: 
POKE 16514, 12 P where 16514 is the 
address and 1 2 the instruction code. 

The POKE instruction operates on 
decimal numbers, so that all the 
hexadecimal codes must first be 
converted to decimal before POKE- 
ing them into I he computer memory. 
The decimal code 12 instructs the 



Figure 1: Machine code loader. 



Z-80 chip to increment — add one — 
to its 'C register. 

The most suitable place for the 
code, it is generally agreed, is within 
a REM statement placed at line 1 of 
I he program. The machine code 
loader — figure one — POKEs your 
machine code into spaces after the 
REM statement — addresses 16514 
onwards. 

So sit at your ZX-81 keyboard, 
switch on and type it in. There are 
approximately 100 letter Ms after 
the REM statement, to reserve 
space for machine code. 

The purpose of line 5 is to list the 
program, including the REM state- 
ment, after each decimal code 
entry, so that you can see the code 
going into the REM statement. The 
Ms in the REM change to the graphic 
character corresponding to the 
number entered, or as a question 
mark if one does not exist To show 
this in action, enter the machine 
code loader again and RUN it. 

The program has run but all you 
will see happen is that the cursor 
changes from the K to the L mode. 
Some people can be confused by this 
and assume that the program has 
not run, or the system has crashed. 

The reason the program was de- 
signed this way is to allow the REM 
statement to be viewed as it changes 
with each code entered. 

It is then possible to view the 
loader in action by entering the 
Sinclair graphic codes on page 181 
of the Sinclair Manual. After each 
code i.e., NEW LINE, 1 NEWLINE, 2 
NEWLINE, you will see the 
appropriate characters appear, in 
turn, in the REM statement, It is not 
meaningful machine code, of course 
— it just demonstrates the loader in 
action. 



1 REM HHHHMHHMHHMHhflliHMHHHHMM 
M MH HMNMMM HHMMMMH «H« HHH H HH HH HffllH M 
HMMMHMMMMMMMMHMHMMHHMMKHHMHHMHMM 
MHHMMHHH 

3 LET T=16S14 
4- GLS 
5 LIST i 
20 INPUT C 
3 ft POKE T,C 
*S LET T=T+1 
50 GOTO * 

Figure 2: 

3. R£H ■ m TftH HHHMHHMHHMHHHKHHM 
MHHMMMHMMHHMMMMrtHHMMHHH«MMflHHHHM 
MHMHMHHHMMKHMMMMHHMHHMMHMMNHMHIiH 
HMHHHMMHHHM 

3 LET T-1&S14 
IB LET B=USR (T) 
PRINT R 
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To break out of the loader enter 
MM NEWLINE. You can then use 
POKE immediate. You can poke 
immediate only if the cursor is in the 
K mode. Try it by entering: 

POKE 16514,128 NEWLINE 

Do not use a line number and you 
will see, when you get back the 
listing, that a large black square has 
appeared in the first position after 
the REM statement. 

The reason is that although 128 is 
I he Z-80 op-code for adding the 
contents of the A and B registers in 
the ZrQQ chip, it is also the ZX-81 
character code for a black square. 

At l hat point, you can play some 
interesting tricks using POKE 
immediate, Try this one: 
POKE 16510 T 0 

You will notice that the lino 
number of the first line has changed 
from a one to a nought, Then enter O 
NEWLINE to try to delete it and, 
surprisingly, it will not delete — a 
useful way of ensuring that the 
valuable machine code in your REM 
statement is not deleted 
accidentally. 

Using POKE immediate it is also 
possible to make Ihe listing 
disappear from the screen 
altogether, apart from "0 REM 11 , as 
follows: 

POKE 16514,116 
POKE I6515 a 118 

That tricks the ROM Into 
believing the display file has 
terminated, The machine code 
loader is, of course, still in the 
program file and will still run. List 3 
will confirm this. Then RUN- 

Then we can enter our first 
machine code program but 
previously we call a machine code 
program, using l he USR function 
and the Basic statement as follows: 
e.g. 10 LET A = USR (16514) 

That tells the program flow to 
jump to and execute the machine 
code routine, starting at address 
16514. An additional piece of 
information which can often be used 
to advantage is that the value given 
to A is the same as that contained in 
the B and C registers, combined, of 
the Z-80 chip. 

To get hack from machine code 
routine you must end the routine 
with the code for RETURN — i.e., 
201. Enter the following simple 
program, using the loader; 

Decimal Nemonic Comment 

l Load the BC register 

1 LD BC, 01 pair with Ihe Value 1 



Figure 3; Machine code scroll down for 1BK ZX-81. 
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RET 
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Hun the machine code loader then 
enter 1 Newline, 1 Newline, 0 New- 
line, followed by 201 Newline. You 
will then see in the REM statement 
two small black squares, followed 
by a space, followed by TAN — all is 
then welL 

Then delete lines 4, 5, 20 ( 30, 40 
rind 50 from the program and add 
lines 3,10 and 20 — figure two. 

If you then run the program 
shown in figure two, a figure 1 will 
appear on the screen. That shows 
that your first machine code 
program has run correctly. You 
have loaded the BC register pair 
with the value 1, the program has 
returned from machine code to 
Basic successfully and printed the 



value of A T which is the value 
contained in the B and G registers as 
a pair* 

The machine code loader can 
then be used to develop a more 
complex machine code routine, 
which will be a useful addition to 
your subroutine library. 

At that stage attempt to write a 
machine code routine which, when 
called once, moves every line on the 
screen down one, leaving the top 
line blank and making the bottom 
line disappear. That could have any 
number of applications either in 
games or in a rudimentary word 
processor. 

You will need the 1BK RAM pack 
added at this stage. When the 
screen is full, which is the case with 
most games, the IK RAM is 
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generally insufficient and the 
addition of the 16K HAM pack 
reserves space automatically for a 
full display h With a collapsed 
display file, the coding of our scroll 
down program becomes difficult to 
understand. 

The IK machine operates with no 
memory reserved for display and 
builds-up the display file as you 
print characters on the screen. 



computer it keeps us informed 
constantly of where it has gone, by 
putting its new start address (two 
bytes — sixteen bits) in system 
variables 16396 and 16397. This is 
presented as the least significant bit 
at 16396 [lowest part of the number p 
Le +t up to 256] and the most 
significant bit second at 16397 
(product of 256), 

The number stored at 16397 must 



Figure 4: Scroll down test program* 

i REM E£RNDi ? *J FR5T «*57 \ CLE 
RR FRST SGN LPRINT : PRIMT 



3 



<t9 



T^165I4 
PRINT flT 11,13; 
FOR I=e TO 5© 
NEXT I 

LETT fi-US« IT) 



■ -i 



HELLO 



4 K 



To start writing a machine code 
routine we first need some 
knowledge of the registers available 
in the Z-80 chip, A register is a 
place/device which can hold one 
instruction or piece of data (byte) 
where we can work on it. It is stored 
in the register as a series of eight 
zeros or ones (bits) in any 
combination, for example, 
00001100 is the bit pattern for 
increment (add one to) the *C 
register. For that reason, the Z^80 
chip is known as an eight-hit 
processor. 

The registers we will mainly be 
using are the accumulator (A), H,L t 
D,E,BX, and the flag (F) register. 
The accumulator and flag registers 
are special-purpose registers; the 
other six are very similar and can be 
interchanged and used as pairs 
such as HL* DE, BC 

They can be used to hold 
addresses pointing to various parts 
of the computer memory, because 
you need 16 bits to address any 
meaningful quantity of memory. 

The accumulator works like any 
one of the six general-purpose 
registers but can also be used to 
perform arithmetical and logical 
jobs, whereas the general-purpose 
registers cannot. 

The flag register generally is used 
to indicate whether the result of an 
operation is zero or not, Testing one 
bit in this register will tell us, for 
instance* if subtracting one from the 
C register resulted in zero. This is 
used frequently and is very useful. 

In the ZX-81, the system shifts the 
area of memory used for the display; 
but being a very courteous 



therefore be multiplied by 256 to 
give the higher order part of the 
address, so to locate the D file 
address we must evaluate: 
PEEK [ 16396) h- 256*PEEK (16397) + 

At any time, we can locate the 
start address of the D file by using 
no line number and PRINT followed 
by the foregoing expression. 

We must often think how we will 
achieve scroll down in general 
terms, forgetting about coding for 



by HL to the positions below 
scanned by DE. Shift the addresses 
of HL and DE up the screen by one 
line and repeat, 

Then repeat until the whole 
screen has been processed in this 
way. Each line on the screen has 
then been copied to the line below so 
return to Basic (RET), 

The completed routine is shown in 
figure three. It was produced by 
using the rough list flowchart and 
the Mostek Z-80 programming 
manual. It uses the simple 
programming elements described 
earlier. 

To understand fully the step from 
flowchart list to the finished 
program, you should study figure 
three and the comments in depth, 
until you can understand to your 
satisfaction what is happening- 
Some confusion can arise 
because step 13 of the scroll down 
program [Ld A, (HL), decimal 126) 
has no equivalent graphics code in 
the REM statement — not even a 
question mark. 

The reason is that code 126 is 
used in the program file to tell the 
ROM that a number is terminated 
and as such cannot be given visual 
significance, so the ROM has been 



re 5: Main program loop. 

1 REM EfRND) ?*; FRST /57 ( 
«R FftST SGN LPRXNT ; <^$4 PRXIsfT 
TflN HMHMM HUM M M MM MMMMHft MMM HMMHMHM 
HMMMMMHMMMMtthMMHMMMHMMHH««M«KMHH 

M 

3 LET T=16514 

7 PRINT RT 2©, 9, " isMHIEB**' 

10 PRINT RT 1, IS; 
20 LET R=U5R (T) 
SO GOTO X© 



the moment. We shall proceed now 
writing in words how we expect the 
program to flow, although we may 
have to alter our concept later. 

Begin by finding the address of 
the start of the display file and store 
it in a register pair and then find the 
address of the end of the display file; 
as we wish to scroll do not also store 
it in a register pair, HL registers 
say* Load the DE register pair with 
the address directly below HL on the 
screen; this will involve adding 
decimal 33 to the HL address* since 
there are 33 addresses per screen 
line. 

Next shift the character at the 
position ointed to by HL to the 
position pointed to by DE. (Repeat 
for one whole screen line}. That will 
print the whole of the line scanned 



instructed not to translate code 126 
into the display file, 

You need then to enter the code 
into your computer to test that it 
works correctly. Ensure that you 
have your 16K RAM attached or it 
will not work. 

Enter the machine code loader. 
RUN it and type-in the decimal code, 
entering NEW LINE after each 
number* 

After entering the last code, enter 
MM NEWLINE to break out of the 
prog ram. Then delete all lines 
except one and three and add lines 
10,20*30 and 40 as shown in figure 
four, the scroll down test program. 

When you RUN the program, 
11 HELLO +t should be printed in the 
centre of the screen and, after a 
short delay, it should move down one 
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line. Save this program on tape, as 
later we will explain how the 
routine might be called from a Basic 
program to produce an interesting 
game, 

A logical procedure to adopt Is to 
decide the game appearance, 
strategy and rules. That must be 
considered in the context of scroll 
down* since we intend to use the 
routine we have developed. 

Because the scroll down would 
produce an excellent moving 
roadway or airfield effect, a game 
can be built around that idea. Here 
is a concept of the game plot. 

It is war-time and you are flying a 
transporter aircraft to land 
supplies behind enemy lines. As the 
runway approaches, you can see 
that it is mined but it is too late at 
that stage to pull up, since your 
airspeed is too low. You have, 
therefore, to land and taxi around 
the mines to take off again and see 
the runway recede. 

If you hit a mine or go off the side 
of the runway, the aircraft crashes* 
now produce a series of statements 
about how the program might flow 
and operate, as follows: 

Main program Ioop + using PRINT 
AT function to produce the runway 
element. Call USR to scroll that 
element downwards, Put the USR 
call in a loop and that should 
produce a moving runway effect. 

Add the aircraft path by adding a 
POKE statement into the loop. Allow 
the aircraft to be steered left and 
right by using INKEY $ to modify the 
POKE address. Scroll down should 
create a pilot of the previous 
positions of the aircraft. 



Figure 6: VDU picture created by 
main program loop. 



Within the loop, POKE tho mines 
on to the runway, in varying 
positions. Add the logic for a mine or 
verge collision. That should send the 
program pointer outside the loop for 
a comment and game re-start. 

Add a program to advance the 
taxying speed of the aircraft as it 
proceeds, Finally* incorporate 
program lines to signify a win; 
create a receding runway and a 
jump outside this loop to comment on 
the win and allow game re-start. 

Now let us make a start with the 
main program loop* Delete lines 10, 
20,30 and 40 of the scroll down test 
program and add lines 7,10*20 and 
50 as shown in figure five. Line 7 
prints the game title on line 20 of the 
screen; that is not scrolled since the 
routine scrolls only 19 lines. Lines 
l0 + 20 and 50 produce the 
approaching runway effect — study 
this three-line loop carefully. 

Then run the program and you 
should see„ if all is well, the runway 
approach. Press BREAK before the 
runway reaches the bottom of the 



screen and you will have a VDU 
picture similar to that shown in 
figure six. Our main program loop 
incorporating the machine code 
works* 

Then add the aircraft path and 
some means of steering it 

An asterisk [*CHR${23]) is chosen 
to represent the position of the craft 
at any time. Since we will be 
POKEing the asterisk into the 
display file we will have to locate it, 
as described previously, by PEEKing 
system variables 16396 and 16397 
and using those to define a variable 
W, 

Then add the following lines to the 
developing program: 

4 LET V -411 

5 LET W = PEEK 16396 + 256*PEEK 
16397 

30 LET V = V + (INKEY $ = 1 8"}— 
(INKEY S - "S") 
40 POKE W + V + 23 

Variable W in line 5 defines the 
start address of the display file and 
variable V in line 4 is the 
displacement to be added T to 
position the asterisk in the correct 
place on the screen, 

The POKE statement in 40 places 
the asterisk on the screen, directly 
below the runway, The value of V 
was determined by trial and error. 

The steering logic is in line 30, It 
uses INKEY $ to decode keys 5 and 8 
on the keyboard. 

We have covered it finis one and 
two of the main program apeci- 
ficatioiiH It would be excellent 
practice to add your own lines. 

For those who feel less inclined to 
lackle the task, a completed 
program — it is only one solution — 
is presented in figure seven, 



Figure 7: 'Runway* — complete program listing, Basic and machine code. 



1 REM EtRND)? 1 ; FRST ^5-7' 
od FflhT ^GN LPRINT : <^5*4- PR X NT 
?§N MMHMHMMMNMMMMHMMMMMhfMMMMffMMH 
HHM hrtHHM M MM M HHHMM MMhMMHM MM MMMMMM 
M 

a LET S =0 

3 LET T =18514 

4 LET U=411 

5 LET W=PEEK IS395+256^PEEK 1 

6 CLS 



*3 
44 
45 
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D E R 



12© 

14© 



.SO :BhD YOU 



"? PRINT RT =0 
H3 PRINT 1, iVj 

a« let r=u^r rr > 

31 LET RaINT £S/10) 

22 IF 5^R*ie-3 OR S-Rf 1Q-6 OR 
S^R*rl©=4 THEN POKE U+U^33#INT i\J 

30 LET U=U + C lNKEV$- ih 8 ,k J - C INKEY 

35 IF PEEK (U+W) =3 OR PEEK tU+ 
U) =52 THEN GOTO 100 
4© POKE 

41 IF 5*180 THEN LET U=U-66 
4^ IF S=150 THEN L^T U=U-33 



4O0 
PLRV 

430 

430 



IF S=3®B THEN LET U=U 
IF S=2^0 THEN GOTO 
LET S-S+l 
GOTO 10 
POKE U+U.Si 
PRINT RT 21,0: "ij 
U REPLPfV V/N^" 
INPUT V$ 

IF Y*="V" THEN RUN 
GOTO 120 
PRINT RT l J l©j" 
LET U=U+ ( INKEV*^"©") - i INKEY 

hi ';J 

IF PEEK (U+U*=3 OR PEEK iU* 
& THEN GOTO lOO 
POKE U+U>23 
LET 5=5+1 

IF 5^270 THEN GOTO 
L£T ft=U&R CT) 

GOTO £5© 

PRINT RT ^1,0; " fll W<WBM RE, 

Y/N?' 1 
INPUT X 9 

IF X»="V" THEN RUN 
GOTO 4 10 



4SZ)£ 
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Do your programs load from tape first time, every 
t i me? If not you need . * , 

( 1 } TH E MICROCOMPUTER USER S BOOK OFTAPE 

RECORDING by Hilderbay Ltd. 
Contents: 

PART I (for every body; the J hqw to' psrtj: 

1 H ow you r sy s tern s hou \ d work 

2 choosing a tape recorder 

3 testing and adjusting your tape recorder 

4 keeping your recorder m good 
condition 

5 the selection and care of tapes 

6 making reliable recordings 

7 loading 'difficult' tapes 

8 useful accessories. 

PART I i {more for enthusiasts; the 'why' part): 

9 how a tape recorder works 

1 0 CD rnputer cassette interface waveforms 

1 1 stereo heads, azimuth angle error 

1 2 miscellaneous tape problems, 
Price C3.1 5 incl postage?; £2.90 from bookshops. Or ask for it at 
your library. 

(2) T EST AND ALIGNMENT CASS ETT E; a precision accessory 
which enables you to set up the azimuth angle of you r cassette 
recorder head accurately using only a small screwdriver! Azimuth 
error is one of the com mo nest causes of tape troubles. With full 
instructions £4.90 

( 3 1 LO A D I N G A I D : if you r recorder is ba s i ca I ly 0 K r bu t you h eve 
trouble getting the playback level right with tapes from different 
sou r c es, you need ou r Loadi ng A i d 1 Atso s u i t a ble for ch ec k i ng the 
quality of tapes P detecting and (sometimes] enmpnnsating 
fordropouts, etc. With full instructions and hints on tape use. 
£5 95 

(4) TAPE RECORDER aligned and tested for computer use. A 
simpJe, but satisfactory,, machine. £22 +£2 postage 
(All products suitable for most computers) 

SPECIALTAPE OFFER! 

Book* alignment cassette + loading aid for € 1 1 .90! 

SPECTRUM SO FT WARE (48 K) 
PAY ROLL (50 employees, all tax codes, pay ievefs, IMt 
contributions, Hourly, weekly, monthly; payslips, Summary of 
pay m r? nts ; V e ry e asy to u s e; A m e ndmen ts to e m ployee deta i Is 
very easy right up to the last minute; Can also compute gross pay & 
deductions from net pay). £25 

STOCK CONTROL (typically 1 500 Slock lines; prints list of all 
lines, or lines with given codes, or understocked lines; locate-by- 
name/ddd/delete stock line in under two seconds; prints values of 
stock Program loads in one minute data in less than three). £25 

GOLD our best -selling adventure game, now available on the 
Spectrum! £8 

All these programs are available from stock; we have interesting 
professional Spectrum software development, but we won't 
advertise it until we can supply it! 

2k St SOFTWARE M6 43KJ 

B E A MS C A N Compute rs bending moment and shear force rti agra fn & for a S impJy 
aupporiedbeam with 1 -3^ point uniform, and wniFrjrrrrty lOpercd lo^ds £25 
TIME tEOQt R for up isj 17 omp^ovoe&, Z00 clients A great lime-Saver! £ 1 5 
O PT l M AX A po we rtu 1 1 inea r dpi irrusai ion prog ram. Up in 7 S variables .- , aj > 
coital rami & £40 

P AVflOLL Slmjlar io rhe spectrum version, but 30 employees. £2 5 

STOCK CONTRO L: about 400 siuck lines in 1 6K, 2D00 m 4SfcJ f25 

CRITICAL PATH ANALYSIS. Efurer ik 500-a*livitv neiwork in 16K. Edit 

duia-iions it costs. ■& repeat £' 1 & 

BUDGET, Keeps track ol expanses & com pares Them *nih budget SO J-n*;Bf1inyg. 1 2 

vnon ths (\)or 12 Da tegorie-s II I \. £ 1 5 for n i,j<I< j ei I ft 1 1 ( tugether-r 

F I N A WC I AL P AC K I . Ct"H a ins 1 h rce p^ogra m s: M OH TG AG E, LO A M, VAT. £ B 

S 0 L D- A 1 a n rsl ismg adv antu re ga ma ! C 6 

Free GOLD (ZX-&1 t>r &rii?r.:tnjm| with nil rjrrlers r>f £22 or over postmarked 
befrirtf 1 December! 

All prices include VAT Evtryihing pus* tree -unless staled otherwise COD coders £ 2 
exira. Access orders accepted by telephone 

HilderbavLtd 

P rtifesxiuiriH I ?a n f tvu ■ ■ r ■ - 

8/10 Park way 

Regents Park 

London NW+ 7AA 

Tel. 01 4B 5 1059 TU: 22870 




PROFESSIONALLY WRITTEN & 
PRODUCED SOFTWARE FOR 
THE HOME COMPUTER 

From (VI. E. Evans the author of:- 

MONSTER MAZE t„ r+ u a 7Ycii 

DEFENDER For the 2X81 

comes a game for the SPECTRUM 



ESCAPE 

Can you find the axe to break 
down the exh door of the- maze 
and ESCAPE- The mate is 
inhabited by 5 hunting dinosaurs 
including a TRICERATOPS who 
has the habit of hiding behind the 
hedges, and a PTERANODON 
that soars over the maze to swoop 
down on you- 




Sendto NEW GENERATION SOFTWARE 
FREE POST, Old land Common I no stamp reqd. in UKr 
BRISTOL BS15 6BR 
or for INSTANT CHEDIT CARD sales ring 01-930 9232 



PLEASE SEND ME A COPY OF ESCAPE FOR THE 16K 
SPECTRUM. I ENCLOSE CHEQUE/ P.O. FQRE4J5, 
Mr/ Mrs ........ a . . . r , . r , . , . ........ . . . 

Address i •.. * . * * . * . .« . , . * 

Post Code 



SPECTRUM 4SE=ZI81=TBS80=VIDEO 0EME= 




: 




COLOUR 
GRAPHICS 



HARDWARE REQUIRED 





Spectrum 


TRSSO'" 




4flK RAM 


V"Jrt^ G+iniK 




ZXll 


LEVEL II 




IBK RAM 


16K RAM 


■ 







To Ordnr %mnd CJieque/P.O. E7.95 madp 
p^Yuble In: 

ADDICTIVE GAM£S 

*t; D*pt. S.U.A P P.O. BOr 279 

CONN I BUR ROW, 

MJLTDN KEVNfcS MK14 7NF 

FLfASi STATi COMFUTFft 



t/reJ&fte//m*y+tt 
M our customers te/fpeu 

f WffWtf FM . tbtitrf tO dmy* ipo, Mrf 
pf*Y*& 23 fr&vrr wo fmr — md- 

I think your ffMJt** im fmbufovrx stnem 
mtMirtiftff with F*ff V*#» rrr cAw €th Divi- 
*Jkin H tomtit prwmoiwd, winning thm F.A. 
Cm Mtf jaroirrprW Mffmn to thm 

C. OfCK€NSON r CANTERBURY 
t rmcmntfy bought p-our F.M. pf&£rt*r? +mi 
™ vmry phwmxmd tndm+n 4 . f JfountF ft 
good vmium for mommy mfid p4fy#tf *t mtf 
dmr tfru amy H mfrlvmd — / mwft * ZXS* 
which ht nomr anh/ irf#tf for FM* — 

VttWV «tfUbf*4 m. FRAMPTQM, 
CANYFY tSLAMB 
t fait thmt t n+at ta iwrff mnaf mff»fuftl» 
you o/f y-out program f.M, f fount? ff*m 
g*mm vmry comp#ffft*» mxchV/t^ tmmf- 
ty Jvrt tfk+ tit* tmmf BrWv — up thm 
ffmm& ^rorh mhC *t**tC<*rtf. — 

AT. LMWA£h}C£, FULHAM 

QMGtNAtS CAM #f OW MEQi/FST 
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CROSSWORD 




Aero is 

I . You must be on^ 93 it's before you now (8,4) 
7. Bray in pain in computer code . , > (6) 

II, , , r as it's to do with numbers as crime unfolds (71 

12, U.S. alandard-bearer 64} 

1 3, How data travels (2 F 4) 

14, Diary of a mathematical function [31 

1 5, State the period to mean (7] 

16, Not the op-code in a machine instruction (7 r 4) 

18. Glint on 0 computer ease {5) 

19. Zero output (2,7) 

23. What to do with a root — to make beer? [7,2] 

24, Trickiest hardware fault to find (4*6) 
27. Thus sayeth the Sinclair guido (1,2, ft] 
31. G005 in for processing [5 H 4) 

33. Excitement about the effect of RANDOMIZE? (9) 
36. Chopper helps paper tape to keep going [5] 

39. Coding instructions [11) 

40. Return the data to health? [7] 

41. Car overturned by U.S. hardware manufacturer (3) 

42. Aid nun to reach African chief (6) 

43. American soldier comes to Georgia with a billion [41 

44. Most fit me this way before thn hnncb-mark (7) 

45. Where all roads go? (2 F 4) 

46. Accept the need for an empty loop to 25 [5,2,5) 



Down 

1. Crime*rate 4 1 hear, for Basic structure (6] 

2. LoRs-sensitivc numeric constant (6) 

3. Situation of dormant bugs? (6,5) 

4. Lent n mice the change for awful weather (9) 

5. — the insurmountable barrier (2,71 

6. Assumed end of a Sinclair IF.,, THEN statement (4 F 2 P 3) 
S, Sin sits around but won't take ih no ¥ * for an answer (7) 

9, She takes a large beer, I hear (7) 

10, Reply of syntax checker to a valid statement? (3,2,2,5) 
17. What a report code often reports (5) 

2Ci. Ferran.fi 'a chip (3) 

21, Tiny sign of non-integer arithmetic [7,5] 

22, Part of a PRINT statement (4] 

35. Slow down to make the program more useful (3,3,5] 
26, Overcome the CPU time unit (4) 

23, Describes a running Sinclair [3] 

29. Source of Spectrum and of Spectrum software (5} 

30. Carrying-out benchmark tests without error? [3-6] 

31. Fit the whole numbers together? [4) 

32. Computer buff 'a finswEjr to a problem [7,2] 

34. To base on ASCII maybe . . . (2,5) 

35, ... or RAM + ROM and 12 (7) 
37 r To stagger and spool (2.4) 

3B. With impudence deal with a critical path? [5) 



Answers on page 114 
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16Kor48KRAM... 

full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 
graphics... 

From only 

£125! 



X Spectrum 




ill LLK 

£01T 



CAPS LOCK 



INV VIDEO 



CYAN 



YELLOW 

o 




BEEP 



FLASH 



BRIGHT 



First, there was the wo rid -beating 
Sinclair ZXSO. The first personal computer 
for under £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing, 

Now there's the ZX Spectrum! With 
up to 48K of RAM, A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. And a low price that's 
unrivalled. 

Professional power- 
personal computer price! 

TheZX Spectrum incorporates all 
the proven features of theZX81. But its 
new 1 BK BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16 K of RAM {which you can up rate later 
to 48K of RAM} or a massive 48K of RAM 

Yet t he pri c e of th e Spec t ru m 1 6K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return it later 
for an upgrade. The cost? Around £60, 




Ready to use today, 
easy to expand tomorrow 

YourZX Spectrum comes with a mains 
adaptor and al l the necessary leads to 
connect to most cassette recorders 
and TVs (colouror black and white). 

Employing Sinclair BASIC (now used 
in over 500.000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together representa 
detailed course in BASIC programming. 
Whether you're a beginner or a competent 
programmer, you II find them both of im- 
mense help Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
profession a I -level computing. 

There's no need to stop there. The 
ZX Printer-available now- is fully 
compatible with the ZX Spectrum . And 
later this year there will be Microd rives for 
massive amounts of extra on-line storage, 
plus an RS232 / network interface board. 




Key features of the 
Sinclair ZX Spectrum 

• Full colour- 8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 

control. 

• Sound -BEEP command with variable 
pitch and duration. 

• Massive RAM-16K or48K. 

• Full-size moving-key keyboard- all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

• High-resolution -256 dots 
horizontally x 192 verticalfy, each 

i n d i vi d ua I ly ad d res sa ble for t rue h i g h - 
resolution graphics. 

• ASCII character set -with upper- and 
lower-case characters, 

• Telet ex t -c o m pa t i b I e - u se r software 
can generate 40 characters per line 
or other settings 

• High speed LOAD & SAVE - 16K in 1 00 
seco nds viae ass ette 3 wit h VER] FY & 
M ERG E for programs and separate 
data files. 

• S in c I ai r 1 6K exte nded B ASI C - 
incorporating unique 'one-touch 1 
keyword entry, syntax check, and 
report codes. 




ZX Spectrum software on 
cassettes -available now 

The first 21 software cassettes are 
now available directly from Sinclair. 
Produced by ICL and Psion, subjects 
include games, education, and business/ 
household management Galactic 
Invasion ... Flight Simulation . . . Chess . . . 
History. J n ven t i on s . . . VU-CALC „ . VU -3D 
...47 programs in all. The res something 
for everyone, and they all make full use 
of the Spectrum's colour, sound and 
graphics capabilities. You'll receive a 
detailed catalogue with your Spectrum, 

RS232/ network 
interface board 

This interface, available later this 
year, will enable you to connect your 
ZX Spectrum to a whole host of printers, 
terminals and other computers. 

The potential is enormous. And the 
astonishingly low price of only £20 is 
possible only because the operating 
systems are already designed into the 
ROM. 




Sinclair Research Ltd, Stanhope Road, 
Camberley, Surrey GUIS 3 PS. 
Tel: Camber ley (0276) 685311. 



The ZX Printer- 
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set-including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch 

Th e ZX Printer con nects to th e rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 



TheZX 
coming soon 

The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing. 

Each Microdrive is capable of hotding 
up to 100K bytes using a single inter- 
changeable microfloppy, 

The transfer rate is 16K bytes per 
seco nd _ w i t h a ve r a ge acces s t i me of 3. 5 
seconds And you'll be able to connect up 
t o a ZX M i c rod riv es to you r ZX Spectru m . 

All the BASIC commands required for 
the Microdrives are included on the 
Spectrum. 

A remarkable breakthrough at a 
remarkable price. The Microdrives are 
available later this year, for around £50. 
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How to order your ZX Spectrum 



BY PHONE -Access r Barclay card or 
Trustcard holders can call 01 -200 0200 for 
personal attention 24 hours a day, every 
day. BY FREE POST - use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 



Access orTrustcard. 

EITHER WAY- please allow up to 28 
days for delivery, And there's a 14-day 
money-back option, of course, \Afe want 
you to be satisfied beyond doubt -and we 
have no doubt that you will be. 



To: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3 BR 



Order 



Qty 


Item 


Code 


Item Price Total 
£ £ 




Si nclairZX Spectrum -16K RAM version 


too 


125.00 




Si nclairZX Spectru m-48K RAM version 


101 


175.00 




Sinclair ZX Printer 


27 


5995 




Printer paper (pack of 5 rolls) 


16 


11.95 




Postage and packing: orders under £100 


28 


2.95 




orders over £100 


29 


4.95 



Total £ 

Please tick if you require a VAT receipt □ 

*l enclose a cheque/ postal order payable to Sinclair Research Ltd for £ 
*Please charge to my Aecess/Barclaycard/Trustcard account no. 

*Pleei53e delete/complete | | I I I I I I I I I I I 
as applicable 

[Signature 



PLEASE PRINT 



lAddress 
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FREEPOST- no st a m p needed . Prices apply to U K only. Ex port pri ces on a pplicat 
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2X81 - Spectrum 

MANAGEMENT GAMES 

AIRLINE - £5 

Can you compete with British Airwavs? You 
rTiust decide on the number -of aircraft to operate, 
whether to buy or charts, and cn& levels of 
staffing and maFntenanca, Problems encoun- 
tered are tax demands, strikes, cancelled flights, 
hijacks and akcrgft crashes. 

AUTOCHEF^ £5 

As MD of a Catering! Company you must nego- 
tiate for leases, decide on menu prices, level of 
wageSj advertising and dividends. Each year you 
must predict the Snflation rare. You will he made 
to resign if yuu am not successful There are 3 
levels of difficulty. 

PRINT SHOP - £5 

You own a small printing company and are 
requiretl to decide on (a> the number and type of 
siaff you employ and when to increase- or reduce 
staff (taJ the amount arid type of paper yog stock 
fc] the week in which work ig scheduled (d} the 
quotation for each. There are 3 scaJes of dif- 
ficulty. 

FINANCIAL MODELLER 

MODELLER X - £8 

This is d user friendFy business modeller which provides Managers with a tool 
to plan the strategic decisions of a bvsi ness . The model shows the profit sensi- 
tivity and the interaction of thepertFnent marketing and production factors of a 
business. A user manual is included in the price of the program- 

DISCOUNT I I tor two, £3 for throe and £5 for four, 
ALL PROGRAMS INCLUDE DETAIL ED INSTRUCTIONS AND NEED 16K 
EXTENDED 4£K HFFCTRLJM VEFSFONS AVAILABLE AT f 1 EXTRA PER 
PROGRAM. 

PLEASE STATE COMPUTER TYPE AND SEND CHEQUF TfY 

D EFT. SA 

CASES COMPUTER SIMULATIONS 
14 Langton Way 
London SE3 7TL 




PLEASE ST A T L LUMrU I fcl 

r r«s 



ZX81/ Spectrum 
ORBITER' & GROUND ATTACK: Simply the 

most amazing /.X- Spectrum arcade games available. 

OR BITER Fast and furioiis action is what you gel in this 
amazing Defender-style program for the ZX -Spectrum 

All the excitement of the arcade inhabits your micro. 
Aggressive aliens flash across the screen as you try to destroy 
them with your laser- bolts and smart bombs, while rescuing 
the humanoids. 

Grbiter is written entirely in m/c code and has. lull 
arcade features, including scanners, reverse, hyper-space, 
continuous scoring and sound effects, plus humanoids, 
landers, mutants and all the other alipn nasties which make It 
one of the best games around. 

GROUND ATTACK Survival is the name of the game 
in this exciting Scramble-type arcade game for the 
ZX-Spoetrum. 

Your mission is to pi Jot your spaceship through 
tortureous caverns while destroying the enemy missile 
launchers and fuel dumps. Endurance as well as quick 
thinking are needed to survive as the caves become 
progressi vely smaller and airborne aliens start to appear, 
No-one has yet survived! f 

GROUND ATTACK is written completely in machine 
code. It has 2f; zones, Full: up, down, forward and reverse, 
controls. Lasers, bombs, explosions, continuous scoring and 
sound effects, plus rockets, fuel dumps and airborne aliens. 

HnOi ci aines will run in either 16K or 4ftK Spectrum 
and cost £5.95 each. 

Programmers NOW you can make money From your 
micro. Send your programs to us today. We pay probably the 
best royalties around. 

GENEROUS DEALER DISCOUNTS AVAILABLE 

Sil verso ft Ltd, 20 Orange Street, LONDON WC2H 7 ED. 




Computer Software 

NEW! ZXB1-COMPILER vvv Now you can write 
machine code on your ZXBl. No more messing about with 
assemblers and disassemblers simply type in the BASIC 
program and the machine dues the rest. You'll never need to 
buy another machine code program again!! ONLY £5-95, 

ZX81 ARCADE ACTION 

MUNCHER 

— Exci ting pacman game lor the ZXBl M4 35 
ASTEROIDS 

- 'Just the thing for asteroid addicts" FCW Sept 82 £4 .95 
INVADERS 

- "Probably Die best version of INVADERS you wtll get for 
the ZX8 1 H 1 - PC W '82 £3.95 

ALIEN-DROPOUT 

- Exciting ORIGINAL arcade game for your ZX8 ] £3.95 
STARTREK 

-YES ! you can be a starship commander E3.95 
GIL\PHICGOLF 

— 18 graphically displayed holes to test even I he hist 
golfer £3.95 

S [J PER WIJ M PUS 
-An enthralling underground adventure (or yuur 
ZX81 

GAMES PACK 

— Fantastic value for money, nearly 50K of programs on one* 
cassette! Only £3.95 



I ^nc-lrHU- d f-hrquc-'PO tw fc 

Ndlllt! 
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SPECTRUM 
SOFTWARE 

PROM 

TASMAN 

A NEW RANGE OF DYNAMIC EDUCATIONAL SOFTWARE 
T ASM AM Ti ACMES YOU 

• TASiMEO: £330* 

Simultaneous equations— solve them if vou can— vou will 
with Tasimeq s help? 

• TAS-TRIG: £3.30* 

&ines, cosines and tangents. You learn to use them to solve 
triangle problems 

• TASQUAD: £330* 

Quadratic equations Dv factorisation, see how your spec- 
trum does it. Can vou do better? 

'Fully inclusive Mall order Prices 

serious programs vou can use again ana again. 

Every run is different. For learning, for revision, for 
testing your progress. Every run is a challenge! 

THESE PROGRAMS RUN DM YOUR 16K OR 
48K SPECTRUM 
ALL ORDERS DESPATCHED WITHIN 
48 HOURS OF RECEIPT 

Please make cheques /PO payable to 

TASMAN SOFTWARE <SU> 

17 HARTLEY CRESCENT LEEDS LS6 2LL 



BUFFER S° 

(Next to Streathem S.R, Station) 



The original ZX software shop 
exclusively 

ZX-81 & SPECTRUM 



Th e best of t he M a i I O rd e r i t em s a va i I a b le over 
the counter — Games, Serious Progs. H 
Keyboards, RAM's, Books and a variety of 

useful extras. 



*# N EWS ITE MS******************* 

{ SPECTRUM KEYBOARDS S 
{ ZX-81 WHITE PAPER PRINTER | 

5 SPECTRUM WORD PROCESSOR * 

: — 



374a Street ham High Rd 
London SW16 
Tel; 01 769 2887 
SAE appreciated for catalogue 
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SPECTRUM'S 
SOFTWARE SETS 
YOU A CHALLENGE 

Each program is written I rt Basic for the 
SINCLAIR SPECTRUM COMPUTER USER. 

AJI games Incorporate both colour and sound. 

Flexible parameters Intrigue both the beginner 
and more advanced aiike. 



"sketch 



"pad 
LUNAR LAMOER 

Character 

GENERATOR 




CO fAf#C 



ALL FIVE 
only 

inclusive 




m 



ONL 

each 
inclusive 




can you 



0 yager 

I mother -^P » J* noW 




SPIDER 

wfre 5 reek re, cow P nn\ lim'rous 
beas^ef But can you escape 
res clutches? Ut% doubt jrJ 




R I 

* i 



rn s i ructions suppOed. 

All programs have been 
written, tested and proved by 
Spectrum Software's own 
computer experts. 
Prices are fully inclusive 

SPECTRUM SOFTWARE 

4S-S3, Prince of Wales Road. NORWICH, NR1 1BL. 

To: SPECTRUM SOFTWARE, 45-53, Prince of Wales toad, 

NORWICH, NR I IBL 

NAME 



ADDRESS 



POSTCODE 

" TIC K APPROPRIATE BOX) 



OPEN TUES SATS 10.30 TO 5, JO, CLOSED MONDAYS 



I 
I 

I 

I eJXio&e my cneque/posLal order for 
^ made payable to SPECTRUM SOFTWARE SU\2 32 J 



Please send me any two of the 
following programs for £4 95 
SP 1 0 1 SKETCH PAD O 

1 02 LUNAR LANDER O 

1 03 MASTERMIND □ 

104 DISASSEMBLER □ 

1 05 CHARACTER GENERATOR □ 

Pie rise send me aiJ five 
individual programs for £7.95 □ 



Please sencf me the 
following programs 
£3 95 each 
SP 110 COSMIC INVADERS □ 
111 VOVAGER □ 
MZSPOER U 

AHqw 23 days For delivery 




□MEGA * SOFT 
SPECTFUM EDUCATION 

PRIMARY MATHS 1 - Cliw Stiiching, 
FrobabMily, Table s r Co- or (Sin are 
Treasure hum, Sn^ker. 



Puncciuaiiciri.. 



PRIMARY ENGLISH 1 

Anagrams., Alphasort, 
Qu ick^fiHll . 

PRIMARY MATHS 2 Fu**W 
Multiplication. Factor Mountain, 
Nymbef Bonds-. Rectangles, Circles. 

GtChgriiphry, Eicgm Analysis-, and cnher 
-subfecrs available. All casseitea ffl.'SS. 
Sa| Prjr complete catalogue. 

Dupl. i\. ^ffl Ljtfunnm Tjnwt. Portsmouth. 



FROGGER 



ANOTHER ZXH1 HEk? rin*U 
Moving C-afs, Logs. Turtles 
Alligators, Diving Tuccles 
Fowr 'S^i*ena' of Action 
All Arcade Fe^iures 
Encirelv Machine- Code 
0NLYCS.9S inc. P&P. 
****** 



ASTRO SORYMflE 
cassette 1 isk zm bi 

BATTLESHIPS: Jusl like 1he pencil & pape' gd^rnfs 
HOUfi-E OF- MYKlfcKY r ind (Me Prncess berofi; 

FRUIT MACHINE: IridudMii N^^iine 

DUG MAAT E*l fhfc dsilH w'uLe t-ymg lu flv^kl Ihfl 

MONSTER. 

CODE BREAKER: fau«s ihc 3. 4 o« Sdigic mmbef 
PQ NTOON 1 in h**r V-^jr £X ai r,rh& rAfhr.uh urd 

gam* 

HANGMAN: GueaMhe ward unrisavt Ihe innocent 

man. 

OFFFNnEH [J^Hnrl [hAovwih from nnp. mrurpnTTirk, 
* 7W{ Of FrOgr-ams 

A rjt?r-Jjir*f L-jrij.Hri j1 Q 36 
CASSETTE 2 

9 IK f> i>3rnr>iii inrludifig Pti nin on. Vln^iM mind. 
Scroll. G^innr*. Muliiptc4iK>n Ra*«. Ec+iQ. Htfl-^ 

Pric-E £3 9& 

Sb«h1 cnoque-x.' PO'a to: 
Astro S-clrvd arc Scinnrhv Kiao. 
Tulflfl. BfiUian NuTTt NCtS RvJN 



ZUCKMAN 



F use Authentic ZXB1 116k) 
V<tr3*gn 0* ' PUlC fcfcfl AN" 
AL.I Machine Cntfc I ltik? 
FOUR Iridepedent 
Trail. Ener-gv Pasts- arc. 
High-airurt Hall of Fam*' 
Authentic Arcade Acfi^n 
ONLY£&.95inc. P&P 
Sepid PQ or chaquja to: 



DJL SOFTWARE 
9 Tweed Close. Swindon, 
Wilt* SN2 3PU. 



mckrlech 



FOOTBALL POOLS PROGRAM 

FDff ZX&l lW l$oon f*f ZX Spectrum. 

* Li&TS Our. in nrder of preference, the 
16 most Likely scere-drdwSL al*£> the 
L& mfjsi 3ikeft fromes. draws and a ways, 

* Picks out the reauLtE, on the bookmakers' 
HXED ODDS couprjuis chat have been 
j*irtn oviT'^ ik iii3 riddri. L adulates 
your expected proSit! 

p AJWe. the user (0 u-OdAre che laWesuoek 
by week ?s results come in. For a copy tit' 
the program on a quality cassette, E>lu$ ftn 
intorntatLun lea Net giving a _brict 
enplarfUUiOfl of the theory se nd lu: 

HAftTlAND SOFTWARE (Dep. S> 

8 PENZANCE PLACE, 
LONDON W I I J PA. 



TIRING A L>TTLE D"" tHb GAMES C*J OFFFR" 
fie^ETrri^E CRWHICS BEGINNING TO SORE VfXJ' 
FEEL LIK.E A.GAWF VYhStTH CH^LLLNGlS >CklR Ml^H 
- ANO NOT JUST rDUR HLFlO LS 7 
EXOTING AND A&SOrtRi'yC. COMFI.JTER BtMKU 
HAMEIi- FL-4 I'A'v "'LA/ERS IZXEI wrf SFECTHuMl 
TI-* um sit a bava and pwcm- < j j-nnta* sjTl jor.r;. id 
^b«** V" r^cMv. and nnnfcx vou lo^iu^ laiMt rwMDam* 
wrihr^ui rfwiiupmcn wnrirrl Ififl c^rp-ii^i and rnonBO 1 

ri rKHi-CrlTfi {HI «W d"HPC? 

■CONFLIcn-. you !oac J Iw*hJ +r«1 niatifl an anwny, w 
■em ■ i aurcf ■ ■ [ht-advar^ge i »■ : : : i « ■ i i i>ij«v ■ ■: 
both tti« jiiw^mwv latmBs ^ariiip*- n^Jfi&l and iht 
rny-iG0 IhIkh^. markci, ■>!. p+T*ryl t/1 i.-^irii-i 
■i frr^hcl mi maiogv SMne-M i\ rntris ™ fiw*. iJifrtf ihan 

qlflrg lh^ i_::-ai%uW dCs all IhE rtDT*. M BO niA ii- nifar 1&fS 
■^rmpi.ih^ i}Ai-|iA£d^-". iCDT^PiJWf & V*6*X) C^nn^i. Fa^iI "!E.| 

GAlAKV faNPLirT': raw * Awl ut E' . ' »."M^ T i*flglit 

'or H-ip^-Ki:s.« , iiW iTl i+j-KC. *AWS *n>rn bnd^ lij-tritp-: UkiPp 

M KHitr^. rinTi lAscjcn^bkcv', e you Ttm/xh loi^DiftC* v<~r 
pUretE -fk! mci jftj and desir-av ihoot cd the- mm, 

>.j . .-.i - 1 1 m.-i> I 4 Hjd, pjACd&, rUOS. £9 S0«Kti Ihh; ^Ftl 

Choqu*a, FO tn- MARTECH GAMES. 
S tKlingbl'ngi-- hrvwi! F^biHjm* 
LactS4iBM*. 6FU»BLt 



SPORTlXi HHIKCASTS 

Prnf C5«ir Frank Grar^e x well- 
known FuulUaill Pool* Fnrncaeiing 
prosir-em la- now available an th& 

SINCLAIR ZX81 16K 

ZX SPFiCTF UM 

A Horss-Race Forecast 
Program also available^ 

YVnta to: PrOf«xi4r F.N. Goftrfi* 
Burnau of Information Sciencv 
Com marea Hoiiu. High SirHi. 
Chalfo^tSt. <5il*=, &ucfci. 



Answers to 



CROSSWORD 



ACKOSS^ 

1. SINCLAIR USER; 

7, BINARY; 11, NUMERIC; 

12, ANSI; 13 P AS BITS; 

14, LOG; 15, AVERAGE; 

16, ADDRESS PART; 

lB f SHEEN; 19; NO 

Ri:SirLTSi 23, EXTRACT IT; 

24, TORN CABLE; 27, 1 AM 

HELPER; 31, INPUT DATA; 

33, AGITATION; 36 + TOOTH; 

3S + PROGRAMMWG; 

40 h RESTORE; 41, RCA; 

42, INDUNAi 43, GIGA; 

44, MEETEST; 45 r TO ROME; 

46, AGREE TO DELAY. 



DOWN: 

l h SYNTAX; 2, NUMBER; 
a, LARVAL STAGE; 
4 h INCLEMENT; 5, UP 
AGAINST; 6, ELSE DO NOT; 
fl fc INSISTS; 9 h ABIGAIL; 
10, YES IT IS LEGAL; 
17, ERROR; 20. ULA; 

21, DECIMAL POINT; 

22, ITEM; 2S, CUT THE 
SPEED; 26, BEAT; 26, MOT; 
29, PRISM; 30, RUN-TIMING; 

31, INTEGRATE! 

32, PROGRAM IT; 34, IN 
ORDER; 35 T ACRONYM; 
37, TO REEL; 36; PERTLY. 



ZX81 



16K 



Borad with aliens, galactic wars and Might simulation? 

At last! A truly amusing 16K moving graphics gamef or adults only. 

S.a.e. for details: 

HUNTHURST LTD., 26 B AS FORD WAY, 
WINDSOR, BERKS SL4 4IMF. 



SPECTRUM 16K & 48K 

STELLAR DUEL 

NEW GAME h 2 PLAYERS " 

Onlv ona CommiinrJc^ will ^urvivrj '*i rh« 
SCnr Fk»(. Will iL bd you ? 

** FEATURE^** 

Lund on planols^ PhMora/ ^s&ault Tfoope:' 
Waro & Sub hyhi sueed/ Siatus Hrpncts/ 
Space viawsun^ Tactical Scan- - Carnage. 

M * SPECTRUMS ON ITS WAY? iB 

H 5 vp (his SUPER NEW GAM| r»dV. 
baay load eaaseiw inc: pesr ere. 

** "A" LfVEL MATHS** 

Matrix algebra package in baeic. With 
general INVEA5I0N ROUTINE M^nv^l and 
Bp*- SAE 1or deiaila. 

WANTED: Spectrum Software. Adventures 
& Original Gomes. Good Royaliiej + . Chamo- 
iapK H- t; a L reply. 



TRICODEfl CAMBfiiDGC 

7S, Osifcwd fid., 
Cambridge CB4 3PH, 



CMall Qtderl 



FOR HQHSE RAC1N<- 
ENTOIJSIASTS 

'THE SETTLER* 

Wnrk yuur wiinne>v& *m Kcimrulaeoflp v-^nfc«a. 
trvljJ^h H=n-. nvjtUbk nn C4*Wt* far ZXJI llfiM or 
Virieo <rtrvw HlB^J. IruliM^ tin- Uru^i^nallv 

y K Ut:T SVSTP-'M HRC Ulr-ii II...- SF-Vl 
FORHL'LA STAKIS<i HLA\ , I 

■ Hixh Lhr^f pbrv? Wir hi- L- r , sdviThwd m ihf .^i.JI B 
hjrlwi ■ ^vi?-, .ii ■ i Thir- whuli- h^lH Jtre 1 lurcmljr E H*. 
Al» avfiil$Efc; ibt hwhlv ^ui.-.>:^lul 'I^MJL-S V'OH 
l"KOF[T r f-nitn" a HurMs^n imi^rani bu! * 

hiithlv ir^ riiiius mathmmik^UK <i rariLli^J nH-ihd :;l 
entry, twnpl^^ n'lwtrkifapnHpaBn «' L'ats«tf and luM 
iii,i: ihUii^c; etc. IVktCIP- 

IMJX)fiTANT - m«* «nr SOT B*™ 
liuL pnTHgrumv Iv- r*L-]p y«j earn rimflti Idt a 
■rrfcartifi - - MaLI ftmii Lurn* in: 

BRITISH SPflHTINi: bLHlflCE^. ;SUl 
i$ ; 1 1 iimiiiB ImIL M*f*Kh 



Retailer is interested in any 
accessories for re-sale. 

Contact: 

MET7CLEAN LTD 
92 Victoria Street 
London SWi 
Telephone: 01 B2B 2511, 



EDUCATIONAL 
SOFTWARE 

SO coordinated Methg programs are 
now available for al( popular 
computers and for u II ayCS. Prices 
range from £5 tor 4 programs in E90 
ror 50 progfarm on 6 discs (Mastflf 
Matfis l. Co lour graphics and sound 
are u&ad r where appropriate. 
Piograms are reliable, enjoyabla. 
worthwhile and sell worldwide. 

Pfonn& p>r jwntf for free cfitstogue, 
G. Ludinski B ScCH&ns) AMBCS 
LCU, 26 Avondale Ave. K 
Stuinus r Middx. 
Tal: (Q7MI 58771. 




You waited long enough for your Spectrum! 
Wait no iong&r for . . , 

SPECTRUM 

STORM-FIGHTERS 

p - - exp/osive machine code space action 

They come from deepest space. 

An alien fleet whose skill is matched only by its ruthfessness. 

They hide and manoeuvre in the cover of asteroid clouds . , . 
showers of cosmic rubble that spell death on collision to the 
commander of the lonE space ship that protects Earth, 

You are that commander. 

In one of the toughest challenges the Sinclair Spectrum can 
offer, your mission is to destroy the aliens and avoid the 
asteroids before they destroy you- 

Your weapon is a twin firing laser canon. Double bolts of 
pure energy that mean instant annihilation to on-target 
aliens. It's responsive. It's fast. But only as fast as you are. 

Put yourself at the controls. On the thrilling edge of 
adventure , . . the STORM-FIGHTERS await you. 

A/f machine code action . . . futt ca/our graphics . . . futf 
sound sync » . . progressive cfiffi'cu/ty . . » comprehensive 
scaring . , . high vatue mother-ship . . . runs automatically 
on hath ?tsK and 4&K models: 

Available on quality cassette at £4.96 (post free In U.K.] 



from: 



JOHN PRINCE 



29 Brook Avenue, Levenshulme, 
Manchester M19 3DQ 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The ZX99 gives you software control of up to four tape drives 
(two for reading, two for writing) allowing merging of data 
files. This is achieved by using the remote sockets of the tape 
driven controlled by USR statements or commands, 

• R5232C INTERFACE 

The ZX99 has an RS232C output allowing connection with 
any such printer using the full ASCII character code (you can 
now print on plain paper in upper or lower case r and up to 
132 characters per line) at a variable baud rate up to 9,600 

• SPECIAL FEATURES 

There are so many special features it is difficult to list them 
all, for example: 

AUTOMATIC TAPE COPY: You can copy a data file regardless 
of your memory capacity as it is processed through the Sinclair 
block by block. 

TAPE BLOCK SKIP: Without destroying the contents of RAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings. 

The 2X99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM, The ZX99's ROM contains 
the tape drive operating system and ihe conversion to ASCII 
for the RS232C output. 

There is an extension board on the rear to plug in your RAM 
pack (larger than 16K if required). The unit is supplied with 
one special tape drive lead, more are available at £1 each. 



ZX99 

SYiT*m 



OUTPUT 



■J. 



* ZX99 SOFTWARE 

We now have available "Editor 99", a quality word processing 
program including mail-merge, supplied on cassette for £9.95. 
Also following soon: 

* Stock Control (October) 

* Sales Ledger (November) * Debtors Ledger 

* Business Accounts * Tax Accounting 

Dept. SUA Data - Assette, 44 Shroton Street, 
London NW1 BUG. 01-258 0409 



doto-Q//ette 

44. -ShroiGKi Si-reet 
London NW1 

Tel 01 25 e 0409 

i TV.. 



P. 



i 



FERGUSON CASSETTE RECORDER £28 inc. p&p 

Tested withZXBT Acorn r BBC, Dragon., Spectrum etc. 
Features: Din, Ear, Mic, and Remote sockets. 
Tape Counter, Tone Control, Built-in Mfc., 
Autostop, Battery J mains. Recommended by 
Acorn for use with SBC computer. 



£285 plus £6 



• STAR DP848Q 
RS232C (SERIAL) 

Securicor delivery 
CENTRONICS {PARALLEL) £265 

plus £6 Securicor delivery 

This professional printer works with almost any 
computer with very good upper and loiter casff 
typeface. 

• Bi-directional • BQ column width UG JH paper) 
m Switchable - Tractor or Friction Feed 

# 80 chrs. per second 



•BBC CASSETTE LEAD 

7 pin plug to two 3.5mm plugs and one 2.5mm plug. 
Only £2 inc. P&P. 

Other leads available - please telephone. 

flj 

COMPUTE R CASS ETTES 

High quality, screw assembled cassettes supplied 
with library boxes. Any lengths available, 

CS — 37p C10 — 38p C12 — 40p 
C15 - 41p C20 - 43p C25 - 4Bp 
C30 - «p 

P&P 10% (£1 .50 or 10% if larger) 



• 2,000 SHEETS OF 
PRINTER PAPER 
£19.50 plus £3.50 p&p, 

E690 REVOLVING CASSETTE RACK 

Single — £2.99 (holds 32 tapes or 20 in cases) 
Double - £5.99 (holds 64 tapes or 40 in cases I 
Treble - £8,99 (holds 96 tapes or 60 -in cases | 
Quad - £11,99 (holds 128 tapes Or 80 in caw} 

AM plus £1 p&p, 



RDER FORM Dept. sua 



Data - Assette, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 



Code 


I tern 


Mo. 


Price 




Total 










































































. Cheques/FO made payable to StorkrOse Ltd, 





Signed _ 
Address 



Name 



i 
i 
i 

i 

J 





rfORE NEW RELEASEE 

Who ifi hre7 Oang YOU chsJlgr^B him? s£ 
Risk higT 1 - stekes end p*t your VA/its Jf , 
eoeinec tne cneee game with personality, j/ 
speech and deveetecma, ches^i eviilis. // 
THE CHESS PLAYER costs leas, ^ 
lArtmte of faring you mo^e 
AkilJ — bcoBtina enjoyment. 
Features: G skill levala, ana ysis, cop#*» 

dlap-ay a-rxa all nnovetf} to printer or 
screen. oolo*^ pr0&W disp yy. save 
garn# Ht any point. 
Personality & spsach. 

SPEAKEA 9Y 
Add apeeCh Or rnuSC. to yDU progroms! 

in response to missive demand, we ha ve 
relco&ftd SPEAKEASY for your own use 
and enjoyment. 
Simply record your sound onto a 
ceseeu_.e ft' >-J play it, ir^ta your Spectrum 
via load, Tha sioriei mey thw^ be edited 
and r-eplOyed on command from your 

Basic or M/c progrann. 
NO EXTRA HARDWARE REQUIRE □« 

Edward de Bono's Classic 

L-GAME ^ 

Simple rulee and complex ecrstegiea 
make the L-GAME an eaaeni^ial for 

everyone, ^ 
Afeo irx;li-K^es outstanding end compulsive \ 
/ versions of IVIastarmtnd & Pontoon.^ V, 
Ae featured en T.V. in Edward cJe Bono's \ \ 
^ Thinking Course. | V 

f L-GAME REACHES THE BITS OTHER \ N 
f i GAMES DON'T TOUCH! . v ^^Ot 



QUtCKSH-V 



OLHCKS 



\A/HAT THEY SAY ABOUT 
CT- Jn ZXE31 GAMES: 

OS SCRAMBLE — 

" amazing, f antaaticL/' p.C.W.l 

OS INVADERS — 

"...just like the neeJ thing!,,." [C & V.G-] 

OS ABTEROLDe — 

very good. " " " . . .add ict i ve: game. . . 1 1 [C£ V.G.| 
OB DEFENDER — 

"... Better than any other ercecte game 
I've seen. „" [Sync] 

" LJE.Ht games s'vfcj played nr f.he /X61' 

Air the tapes were impressively packaged..." 

[Which M*cro & S-R-] 



COME AND SEE OUR AMAZING RANQE AT: 

THE NORTHERN COMPUTER PAIR [S5th - 27th No 
THE NEXT ZX MlCROFAlR [Mid December] 



SPACE INTRUDERS 
_ — FpRti irf=i^ alien types, 
random saucer- points, 2nd 
^ ^ attack wave mutant, 
v^^ploding aliens, bonusfiase 
^50.000 points, seft-mght a 
fire, sound effects ancd cooun, 

METEOR STORM 
meteor types, £ sgucers, 
^J\fti!l screen wrap-around. 

oonus ship every lO.OOD 
\ pewnts, amazing explosions. 
^ left-right- 1 -h rust - "ire & 

hyper space, sound effecLS 
V\ and speech.' 



SgrgmblB m/c iGk t:i-3.95 t I 
Invaders m/c 1 Bk £3.95 CU 
Asteroids m/c 1 Bk £3,95 □ 
Defenders rn/c 1 6k O 



SPECTRUM GAMES 

Speakeasy m/c *lQk 

Tirmegate rn/c -4Sk £R.S5 * 

The Chess Player m/c *4F3k EB,S5 
L-JpHCR Intruders rn/c l£k 1 
MetEor Scorm m/c 1Sk E^ P B5 ' 
L-Game Baaic 1©k JC^.E^S 



□ 
□ 
□ 



* THESE QAMES INCLUDE SPECIAL. SEASONAL DI&CDUNTS, ORDER MOW 
AND GET FREE KEYBOARD OVERLAY! 



Reese send me the QQimss as ticked. 
Total chsque/F-tJ. enclosed .„„„„,„„„ 

Name . tJ tJ tJ ....... , , . , . . . , . , . r . .. .. . 

Address ..... 



Send order to: CJUICKSILVA, DEPT SPA * SS NORTH AM ROAD, SOUTHAMPTON, SOS QPB 



